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The world's major powers are now 
spending ever larger quantities of 
money and resources on the means for 
massive wholesale destruction. Is 
humankind embarked on a one-way 
voyage along the downward road to 
Hell? Some certainly say so; many may 
think so. For others this seemingly 
reckless expenditure is but a guaran- 
tee, absolutely necessary, however 
distasteful or apparently contradic- 
tory, ofa guarded peace in an unstable 
world. 


The Nuclear Duel takes a close and 
rational look at this insecure balance, 
and goes on to examine in detail the 
means by which each side matches 
the other with missiles, men and 
machines in order to maintain the vital 
stalemate. 


Packed with dramatic color photo- 
graphs, explicit diagrams and illustra- 
tions, The Nuclear Duel reveals how 
many ballistic missiles are deployed 
by East and West, the range and effi- 
ciency of their strategic bombers and 
nuclear submarines and the quality of 
each side's fighting men. This book 
offers a fascinating insight into the 
strategic planning for a world combat 
that nobody wants to see. 
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Behind the closely guarded perimeter fences of remote 
missile sites; behind closed doors in Washington and 
Moscow, the realities of war today are the world's best 


kept secrets. 
The Nuclear Duel reveals the facts of today's global 


arsenal and the extent of its destructive power, while at - 
the same time giving a human face to the professional | 


| soldiers of East and West who are preparing fora. — 
conflict no one ever wants to see. ene 
The Nuclear Duel balances the picture of today so 


| ۰ arms race, >, and demonstrates that 5 -~ a the 


Test firing of Tomahawk Ground Launched _ 
Cruise Missile. 


SPECIAL NOTE. 


The Soviet arms, submarines and strategic bombers 
described in this book are referred to by American 
names. This is standard practice in the West. 
Understandably, information on Soviet military matters 
rarely comes directly from Moscow, and the West 
relies on American or NATO sources for such 
information. NATO has given a code name to each 
piece of Soviet equipment. Such names as Backfire, 
Bear, or Whisky are those in universal use in military 
circles. 

It should also be noted that the global evaluation of 
Soviet strength is compiled from American sources, 
based on the sophisticated information gathering of 
Intelligence organizations, including satellite 
photography and Elint (Electronic Intelligence). 


Below Soviet ICBMs on display during 
a military parade in Red Square. 


control room in Nebraska. 
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Intercontinental ballistic missiles 


The table below details some of the most modern Soviet and American ICBMs - the most 
powerful in current deployment today. 


The Soviets are currently using fourth generation inter- 
continental ballistic missiles — the SS-17, SS-18, and SS-19. 
Each prototype has given birth to two or three versions 
which differ in detail even though in general shape they 
are all identical. The first SS-17 model, for example, car- 
ries four warheads which can independently strike four 
different targets. The second version of the SS-17 however 
has only one warhead. Different versions of the giant SS- 
18 show even more divergences. The first and third ver- 
sions have only one warhead, whilst the fourth carries ten. 
The maximum range of these weapons varies between 
9,600 km and 16,000 km, with ‘model 3’ of the SS-18 hold- 
ing the record. A total of 788 ICBMs have been deployed. 


On the American side, things are simpler. Of the 
four models illustrated below, only three are currently 
deployed. The latest in the range, the MX, is still in proto- 
type stage. Indeed, one of the most vexed debates of 
recent years has concerned the various options for pro- 
tecting MX missiles by keeping them constantly on the 
move between silos. The MX missile is, meanwhile, being 
engineered for launch from Titan silos. In total, over 1,000 
US ICBMs are ready to take to the air. Despite their 
superior number of missiles, the US possesses fewer war- 
heads than the Russians. On the other hand, the maxi- 
mum range of the American ICBMs is often far greater 
than that of their Eastern counterparts. 


FOURTH GENERATION SOVIET ICBMs 


55-8 
METRES 
30 
55-9 
55-7 
20 
10 
VERSION VERSION VERSION 
] 2 3 ] 2 3 4 1 2 3 
TOTAL DEPLOYED 150 308 330 
NUMBER OF WARHEADS 4 | 4 1 8/10 1 10 6 1 6 
MAXIMUM RANGE (km) 10,000 11,000 10,000 12,000 11,000 16,000 11,000 9,600 10,000 10,000 
METHOD OF LAUNCH cold cold cold cold cold cold cold hot hot hot 
AMERICAN ICBMs 
TITAN II 
METRES 
30 
MINUTEMAN II MINUTEMAN lll 

20 

10 

0 
TOTAL DEPLOYED 49 550 under development 
NUMBER OF WARHEADS ] 3 Up toten 
MAXIMUM RANGE (km) 12,000 14,000 14,000 
METHOD OF LAUNCH hot hot cold 
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DEVELOPMENT OF SOVIET AND 
Soviet warheads AMERICAN ICBM LAUNCHERS AND 
WARHEADS BETWEEN 1968 AND 1983 


This graph illustrates the progress of the arms race in 
which the two major powers were involved between 1968 


and 1983. The Americans show no increase in the total 

number of ICBMs - but they have doubled the number of 

Amona warheads warheads. The Russians, on the other hand, seem to have 

ee ea had a more active policy. The number of Soviet ICBMs 

Soviet ICBMs decreased between 1976 and 1979, and then stabilized at a 

slightly higher level than that of the Americans (due to the 

influence of the SALT talks which had begun in 1969). 

Since 1974 the Soviets have greatly increased their number 

of warheads. Moscow’s military capability today amounts 
to more than 6,000 warheads on ICBMs. 


American ICBMs 
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Strategic nuclear 
submarines and their missiles 


SOVIET NUCLEAR SUBMARINES AND THEIR MISSILES 


METRES 


HOTEL CLASS 15 SS-N-18 SS-NX-20 
TWH SS-N-5 5+ 
H SS-N-17 
HOTEL Ill 6 tubes SS-N-8——=+H 10 SS-N-6 
YANKEE CLASS 
YANKEE | 16 tubes SS-N- 5 
YANKEE II 12 tubes PTA 
- DELTA CLASS 
١ AE ex TEZEI 0 
A R سدس‎ SS 


TYPE 
1 2 3 


' DELTA | 12 tubes SS-N-8 بلجل‎ ] 
DELTA II 16 tubes pee SOT WARHEADS 1 1 2MRV 1 1 1 3MIRV 1. 7MIRV 69 
DELTA Ill 16 tubes SS-N-1 RANGE (km) 1,400 2,400 3,000 3,000 7,8009,100 3,900 6,500 8000 6500 8,300 


TYPHOON CLASS 


|x TYPHOON 20 tubes SS-NX-20 ——>| 


AMERICAN NUCLEAR SUBMARINES AND THEIR MISSILES 


METRES 
SSBN TRIDENT (OHIO CLASS) 15 


POSEIDON SLBM C-3 TRIDENT SLBM C-4 


TRIDENT 24 tubes 


3 - 
SSBN POSEIDON 7 1 1 


0 


o POSEIDON 16 tubes nd ين‎ es 8 


RANGE (km) 4,000 7,400 
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Ballistic missiles launched by submarines (see chart page 
7) are smaller than ICBMs. Their size is limited by the 


SOVIET AND AMERICAN 
SLBMs AND WARHEADS, 


characteristics of the submarine launchers. The fact that 
this kind of missile is launched from under water also 
places limitations on the dimensions of the weapon. The 
weapons are situated either behind or in front of the sub- 
marine’s turret. 

In both SLBMs and ICBMs the Soviets possess a greater 
variety of missiles than the Americans. The effectiveness 
of such missiles, however, depends on the range and 
vulnerability of their launchers. The determining factor, 
in other words, is the performance of the submarines. 
In this respect, the Soviet submarines are significantly 
noisier than their American counterparts. But both sides 
invest much research and effort in the task of keeping 
track of each other’s submarines. 

The chart, right, shows the growth in the numbers of 
SLBMs and warheads between 1968 and 1983. At first 
glance, the graph resembles the one for ICBMs, but in this 
case the pattern is reversed. The Americans have a greater 


DEPLOYMENT OF SSBMs _ 


1968 to 1983 


Soviet warheads 


Soviet SLBMs 


American SLBMs 


1968 1970 1972 1974 1976 1978 1980 1982 1984 


arsenal of submarine strategic weapons. Although they 
possess fewer SLBMs than the Soviets, they have an 
enormous number of warheads - almost 6,000. The 
Soviets have less than 2,000. 

The globes, left, show how the Soviet and American 
SSBNs are deployed in the Atlantic and the Pacific 
oceans. Although the Russians have the numerical advan- 
tage, the Americans gain from their technological advan- 
tage in terms of more warheads per missile. 


Soviet and 
American strategic bombers 


The table, below, shows the principal Soviet and Ameri- 
can strategic bombers. At present, however, the USAF 
only possesses four developmental B1s and must wait until 


1986 for the latest B1-Bs to come into service. The role of 
the strategic bomber in the age of nuclear missile warfare 
is a keenly debated issue. 


SOVIET AND AMERICAN STRATEGIC BOMBERS 


t 
metres USSR BLACKJACK USA 


60 


TU-95 BEAR 


45 BACKFIRE B 


EFFECTIVE RANGE 

WITHOUT IN-FLIGHT 

REFUELLING (km) 8,300 5,500 7,300 7,500 8,000 
MAXIMUM 

SPEED (km/h) 870 2,450 2,500 2,200 1,010 


BISON, BADGER AND BLINDER planes are not included 
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Deployment of strategic weapons 
in the Soviet Union 


The organization of the offensive network of Soviet 
strategic arms is interesting on more than one count. An 
enormous amount of power is concentrated in the Euro- 
pean zone. What is more, the map, below, does not take 


Strategic Nuclear Forces 


SS-17 1 
55-18 308 
55-9 330 


into account the deployment of middle-range nuclear 
missiles, such as the SS-20s, which are currently in the 
news. At the bottom of the map the estimated number for 
each type of weapon is given. 


BACKFIRE 
BISON 45 


AA BEAR 
BADGER/BLINDER 455 


From Soviet Military Power (US Department of Defense) 


SOME KEY DEFINITIONS 


ABM:  Anti-ballistic missile 

ALBM:  Air-launched ballistic missile 

ALCM: Air-launched cruise missile 

ICBM: Intercontinental ballistic missile 

IRBM: Intermediate-range ballistic missile 

LRBM: Long-range ballistic missile 

MIRV: Multiple independently-targetable 
re-entry vehicle 


MRBM: 
SALT: 
SLBM: 
SLCM: 
SSBN: 


SSGN: 


Medium-range ballistic missile 
Strategic arms limitation talks 
Submarine-launched ballistic missile 
Submarine-launched cruise missile 
Ballistic missile-launching nuclear 
submarine 

Cruise-missile launching nuclear 
submarine 


The missile warheads that have replaced the massive bombs of 
World War 2 may be smaller than their forerunners, but are vastly 
more powerful. The technology of modern warfare can unleash 
vastly destructive power from the ocean depths at the touch of a 
button. . . 
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A new factor 
in the 
European theatre 


In the past ten years the balance of power in Europe has 
changed dramatically and conclusively. Until the begin- 
ning of the 1970s, the Warsaw Pact countries and the 
Western bloc were running neck and neck in the arms 
race. In their quest for further technical innovations each 
side was pursuing a different direction. But despite this the 
two major powers had, at that time, more or less equiva- 
lent arsenals confronting each other across the chessboard 
of Europe. 


Today, things have changed decisively. The Soviets _ 


have created an imbalance on the continental level by con- 
siderably developing their 55-20 missiles and their 
Backfire strategic bombers. The SS-20s, equipped with 
three independent nuclear warheads with a range of 4,400 
km, are capable of hitting any objective in Europe. What 
is more, they are less vulnerable than earlier missiles 
because they are sited on moveable platforms. 

Having thus widened the gap in just a few years, the 
Soviets are now capable of destroying all the major milit- 
ary bases in Europe. Awareness of such superiority on the 
Russian side came late to the European allies of the US. 
The Russian argument was that the deployment of the SS- 
20s was simply a necessary modernization of the out-dated 
SS-4s and SS-5s. In fact, the new weapons were signific- 
antly different in scope and effectiveness. 


Below The arrival of the first cruise missiles at the 
American base at Greenham Common, Berkshire. 
Right An artist's impression of the deployment of Soviet 
SS-20s. These missiles can hit any target in Europe. 


Preceding pages show a US Navy Tomahawk cruise 
missile launched from a submarine. 


Little by little, first by European request, the Western 
Alliance decided to reinforce its Euro-strategic nuclear 
arms power. Pershing II, the improved version of Pershing 
la, is a major factor in this response to the actions of the 
USSR. This modern-day American missile, which is often 
seen as a counter to the SS-20, can penetrate the Soviet 
lines of anti-aircraft defence. With a range of 1,800 km, 
Pershing II is equipped with just one nuclear warhead, but 
its precision is impressive. It reaches its selected target 
with a margin of error of less than ten metres. 

NATO’s complete armament programme consists of 
some 570 weapons, deployed throughout West Germany, 
England, Italy, Belgium and the Netherlands. In the ab- 
sence of an agreement between the superpowers to reduce 
nuclear armaments in Europe, the West began putting its 
proposed new missile programme into action in 1983. 

As a result, 108 Pershing II ground-launched cruise 
missiles (GLCMs) are being deployed in European terri- 
tory. These missiles could strike at Soviet command 
centres and vital arteries. While NATO sees these new 
weapons as a necessary answer to the threat posed by the 
SS-20s, their introduction in Europe has focused the anti- 
nuclear debate on the missile sites such as Greenham 
Common, a GLCM base. 

But it is in the advent of the new intercontinental 


strategic missiles, whether land-, sea-, or air-launched, 
that the two great powers have initiated a new era in possi- 
ble global destruction. Whether or not the Soviets have 
the power to destroy all the American land-based silos 
without sacrificing the major part of their own resources is 
a matter of keen interest to professional strategists. But to 
the man in the street the dimensions of the destructive 
power now available to the world’s arsenals are conclu- 
sively terrifying. 

In confronting the threat which the arms race poses to 
the world’s existence it is necessary, however, to base 
emotional response on technical facts and figures. The 
strengths of the new generation of missiles are, indeed, 
technically formidable. Their ancestors, of mammoth-like 
proportions, were impressive in their sheer size, but 
today’s weapons with warheads smaller than yesterday’s 
big bombs, are capable of devastating structures covering 
thousands of square metres in just a few seconds. The re- 
sult is that we have no way of knowing from where or from 
whom the danger will strike. A large missile dropped from 
a plane directly above the target area may be much less 
dangerous than another, smaller missile, launched 
thousands of kilometres away. 

The problems of comprehending the capabilities of the 
new strategic missiles are endlessly debated at interna- 
tional arms-limitation talks. Currently the debate revolves 
round the introduction of the American Pershing IIs, 
Tomahawk GLCMs and the latest Soviet SS-20s. These 
are ‘theatre’ weapons which have a limited range and are 


known as intermediate range ballistic missiles (IRBMs). 
But they might very well become of strategic importance if 
they are brought physically in range. Were this to happen, 
they could hit the heart of the enemy country with as much 
force as an intercontinental ballistic missile. Their 
destructive power, though not comparable to that of 
ICBMs, is none the less capable of causing horrendous 
damage. 

The history of the ICBM reveals the pattern of today’s 
arms race in miniature. The deadly momentum of this 
contest derives from the fact that every technological 
advance spurs both sides on to greater efforts. 

A good example is provided by the thermonuclear 
breakthrough in the early 1950s. The development of the 
‘hydrogen’ bomb, which could be used as a missile 
warhead, was a very important step. It was more 
destructive than earlier atomic weapons and could be 
carried in something the size of an artillery shell. 

So it was that the ICBM race began. The words ‘space 
race’ and ‘missile gap’ had entered the US vocabulary. 

The same process is at work today, and the most recent 
addition to the technological arsenal is the cruise missile. 
In a later section, the various missiles which hold the world 
hostage today — ICBMs, SLBMs and ALCMs - will be dis- 
cussed, as will the ‘dual capable’ tactical weapons which 
can play a strategic role (such as submarine-launched 
cruise missiles and air-to-surface missiles). 


INTERCONTINENTAL 
BALLISTIC MISSILES 


Horsemen of the Apocalypse 


There can be no doubt that this new generation of strategic missiles would wreak 
irreparable damage in the event of a nuclear war between the superpowers. The argument 
for their retention can only be based on the theory that no one would dare risk a return 


strike. : 


THE SOVIET ICBMs 


The commitment of both great powers to the battle for 
strategic arms has grown inexorably since the end of World 
War 2. Missile development has played the dominant role in 
this unceasing quest, particularly for the Soviets. In 1957, the 
Soviets brought into service the largest ICBM ever seen. 
This dubious technical success was made possible by huge 
effort and by earlier work undertaken on MRBMs. 

Since then, Moscow’s arsenal has continued to increase. 
In sharp contrast to progress in other fields of science and 
technology, delays are not allowed to hinder Soviet research 
with regard to improvements in the development of missiles. 
Such was Russian dedication that, during the 1970s, it was 
believed in the West that the USSR, numerically speaking at 
least, had a comfortable advantage. This imbalance is now 
counterweighted by the arrival on the scene of the latest 
American cruise missiles. This most recent countermeasure 
puts the difficulty of remaining ahead for either power 
sharply into focus. As we will see later on, the range of Soviet 
strategic missiles is extremely varied. 

Two MRBMs, the SS-3 and the SS-4, represented the first 
important step by the USSR in relation to the A-4. Since 
then, each new missile has shown a marked improvement on 
its predecessor, steadily progressing towards the SS-20, 
which is the most elaborate of all the land-based strategic 
missiles. 


SS-4 Sandal 

The SS-4 was one of the stars of the parades in the Red 
Square. This MRBM is a respectable size, being about 22 
m long and 1.60 m in diameter. On launch, it weighs 26.5 
tonnes, and its range is almost 2,000 km. It was the first 
operational missile to use storable liquid fuel. The 
machine is controlled by four rudders, and the launching 
system 15 either semi-mobile or fixed, in silos. 

The SS-4 is still operational today, although it has seen 
long service. In fact the first missiles of this type were 
deployed in 1959 and were the cause of the Cuban crisis 
three years later. 


-SS-5 Skean 


The SS-5 is the logical technical result of research on the 
SS-4 medium-range ballistic missile. It was one of the first 
to be produced without aerodynamic ailerons, and 
another of its special characteristics is its pointed nose, 


which has a radius of about 0.15 m. It is 23 m long and 
about 2.50 m in diameter. On launch it weighs 60,000 kg 
and its range is 3,500 km. Lastly, its thrust is 90,000 kg. 

At the moment, more than one hundred SS-5s are direct 
threats to Western Europe. Placed in complex IRBMs, 
they have warheads of a strength estimated at one 
megaton. These missiles have also been used to launch 
some of the large military satellites, such as the Cosmos 
655 and the Cosmos 611. 


SS-6 Sapwood 

The Sapwood was the original Soviet intercontinental 
ballistic missile. Its impressive size was a_ visible 
demonstration of the USSR’s strength in 1957, the year in 
which it was tested. This first model, which was capable of 
sending a first-generation thermonuclear warhead across 
an intercontinental range, meant that an important 
development threshold had been crossed. With a length of 
30 m and a 3 m diameter, it had a range of about 10,000 
km. The SS-6 had 32 motors, ignited at the same time, to 
propel it. It weighed about 30,000 kg and on launch its 
weight was 300 tonnes, which is an enormous amount 
compared to the latest missiles of the 1980s. Not surpris- 
ingly, the SS-6 Sapwood rapidly went out of date. It changed 
status from strategic weapon to classic space rocket 
launcher. One such model launched Sputnik 1 on 4 October, 
1957; another sent Yuri Gagarin into orbit on 12 April, 1961. 
Other models acted as first stages for the launchers of Vos- 
tok, Soyuz, Voskhod and Sputnik. 
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SS-7 Saddler 


After several thorough trials, the Saddler entered service 
in 1961. It had a diameter of 3 m and a launch weight of 
100,000 kg. With its range of 11,000 km, it was an 
extremely formidable weapon at its introduction. It 
worked on the inertial guidance principle and was capable 
of carrying nuclear warheads with a yield of between five 
and ten megatons. Although considered obsolete nowa- 
days, the SS-7 was still operational not many years ago. In 
1976, there were still some 190 models in use. 


SS-8 Sasin 


Though it is slightly shorter and smaller in diameter than 
the SS-7, the SS-8 resembles its predecessor to such an 
extent that it was believed for a long time that the two 
missiles were identical. With hindsight, it can now be seen 
that the SS-8 resembles the SS-5 more closely than it does 
the Saddler. It is a two-stage missile, 25 m long. Its launch 
weight is 77,000 kg with a range of around 10,500 km. It is 


estimated that it carries a nuclear warhead of five 
megatons. The reason for the confusion in distinguishing 
between the SS-7 and the SS-8 is probably that both mis- 
siles were situated in the same locations. As with the Sadd- 
ler, the Sasin is not currently in service. 


Above A Soviet SS-11 ICBM is trundled 
through Moscow on its way:to a military 
parade. 


Right The principal Soviet and 
American ICBMs. 


SS-9 Scarp 


The Scarp, which appeared in 1967, seemed formidable to 
the West when it was first seen on display in Red Square. It 
is equipped with three stages powered by liquid fuel and 
the strength of its warhead varies between 20 and 25 
megatons. 

Its inertial guidance system gives it a range of 12,000 
km. It can send into orbit a multiple warhead aimed at a 
number of targets. For a time it provided the basis of the 
‘Fractional Orbital Bombardment System’, which could 
deliver a nuclear warhead on the USA by entering a par- 
tial orbit the ‘wrong way’ round the globe. As for its 
dimensions, the SS-9 is 35 m long and about 3 m wide. Its 
launch weight is 190,000 kg. 


SS-10 Scrag 


It is generally thought that Scrag originated from the 
Soviet space programme. The SS-10 greatly resembles the 
SS-9 which it succeeded. Like the SS-9, the SS-10 was 
equipped with three stages, run on liquid fuel, and had an 
inertial guidance system. 

The difference lies in its adjustable-thrust nozzles on the 
first stage; a great novelty at the time. It is 38 m long, 2.75 
m in diameter and its launch weight is about 160,000 kg. Its 
range is somewhere between 10,000 and 12,000 km. Scrag 
had a limited emplacement, as it served most of all as a 
basis for the construction of the SS-18. The powers that be 
in Moscow generally preferred its predecessor, Scarp, to 
the Scrag. 


SS-11 Sego 

The Sego is virtually an unknown factor in the West, and it 
was replaced by the SS-17 and the SS-19 at the end of the 
1970s. Nevertheless, it seems that it was quite widely 
deployed for ten or so years. It was about 19 m long, had a 
diameter of 2.50 m and its launch weight was 50,000 kg for 
a range of over 10,000 km. 


SS-13 Savage 

The Savage, which was developed in tandem with the SS- 
11, has numerous points in common with it. This ICBM, 
which was introduced in 1965, had a single nuclear 


warhead, with a strength of one megaton. It is 20 m long, 
with a diameter of about 1.5 m and a launch weight of 
35,000 kg. Its range fluctuates between 8,000 and 10,000 
km. 


SS-14 Scapegoat 

Known also as Scamp, the Scapegoat is a two-stage rocket 
that uses solid propellant and has an inertial-guidance 
system. It can carry a megaton warhead over a distance of 
4,000 km. It first appeared in 1965 and in 1967 it was put on 
a mobile chassis, which enables it to be transported from 
one to another of innumerable sites along the Soviet 
frontier. This makes it difficult for the exact number of 
models currently deployed to be assessed. The SS-14 is 
about 11 m long, has a diameter of 1.5 m, and its launch 
weight is 12,000 kg. 


SS-15 Scrooge 

Scrooge is a particularly mobile ICBM, and is probably 
the largest weapon system of this kind to have been seen in 
public. Displayed twice in parades, it appeared for the first 
time in 1965. A number of mysteries still surround it, not 
the least being the important matter of its launch system. 
The missile’s dimensions are as follows: it is 18 m long, 1.7 
m wide with a launch weight of 28,000 kg. Its range is not 
very well known but it is estimated to be around 5,500 km. 
Missiles of this type are sited in the west of the USSR, 
acting as a direct threat to the whole of Western Europe, 
including England. Scrooge missiles are mainly emplaced 
in Central Asia and Mongolia. 


SS-16 

The SS-16 was introduced to replace the SS-13, to which it 
is far superior. Although more or less the same size, its 
motor has a much greater performance capacity. It is 20 m 
long, 1.5 m in diameter, with a launch weight of about 
35,000 kg and a range of around 10,000 km. The 55-16 is a 
three-stage missile, with multiple thrust nozzles and it uses 
the traditional launch technique, known as hot launch. It 
can either be deployed in silos or in a mobile fashion. The 
most notable characteristic of this missile consists of its 
first two stages which form the base of the famous SS-20. 
The mobile SS-16s never reached the operational stage 
however, and the SALT II agreement forbids the 
experimentation and deployment of these missiles. 


SS-17 
The Warsaw Pact powers reached a significant threshold 
in 1975 with the SS-17. This is where the fourth generation 
of ICBMs began - from this point forward this range was 
equipped with cruise missiles. The SS-17 is one of the 
replacements for the SS-11. It is also the first of the cold 
launch missiles. The system works as follows: a large gas 
generator ejects the missile from its silo and the first-stage 
motor only starts up when the ICBM has left its launch 
pad. The principal advantage of this method is that the silo 
remains undamaged and can be re-used for a second 
firing. The range of the two models of SS-17 in existence 
. varies from 10,000 to 11,000 km. These missiles are 25 m 
long and their launch weight is around 65,000 kg. As for its 
armament, the first model has four warheads whose power 
is thought to be more than 200 kilotons each, whilst the 
second model has a huge capacity MIRV. Currently, 
about 150 models are deployed. 
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SS-18 

The SS-18 is the largest ICBM in service in the world. As 
successor to the SS-9, it has enormous capabilities. It has 
two kinds of warhead at its disposal. The first model has a 
single head which has a strength of 25 to 50 megatons, 
whilst the second model possesses about ten nuclear 
warheads each with a power of two megatons. The SS-18 
is a cold launch missile, launched either from a newly 
designed silo, or from existing launching complexes. Itisa 
two-stage missile, is about 35 m long, 3 m in diameter and 
has a launch weight of 220,000 kg. Its range is 12,000 km, 
although the construction of a third version means that 
this distance has been extended. The load-capability of 
the SS-18 goes up to 6,800 kg — that is to say, twice the 
capability of the American Titan II. But the fear that the 
SS-18 inspires arises equally from its remarkable 
precision. It is generally thought that a device of this type 
has a ninety per cent probability of hitting and destroying 
a reinforced target. There can be no doubt that the SS-16 
could completely decimate the West’s defence 
capabilities, particularly since, in theory, this monster 
missile could carry about 10 MIRV heads. Perhaps 
fortunately for the West, the SALT I agreements limited 
the number of SS-18s to 310. 


SS-19 

This missile is the second substitute for the SS-11. It was 
built in parallel with the SS-17. Some people maintain that 
this two-stage missile is less technically sophisticated than 
the SS-17. Even so, several hundreds of this type of ICBM 
are currently deployed. The first version has six 400-500 kt 
MIRVs and the second has a single, high-power, high- 
precision, warhead. The loading .capacity is 3,175 kg, 
which is less than that of the Titan II, but five times 
superior to that of the Minuteman III. In conjunction with 
the SS-18, the SS-19 is capable of destroying more than 
1,000 Minutemen without exhausting all its available 
warheads. 


SS-20 

The SS-20, which is currently being deployed at a rapid 
rate, is shrouded in secrecy. It is based on the last two 
stages of the SS-16 and has a longer range than was 
initially intended — that is, between 4,000 and 5,000 km. It 
is 10 m long, 1.50 m in diameter and its launch weight is 
around 13,000 kg. In comparison with the SS-4 and the 
SS-5, which it is replacing, the SS-20 is easy to keep 
concealed, because of its mobility. It has three MIRVs 
yielding between 150 and 300 kilotons each and its 
accuracy is formidable. In terms of deployment, there are 
currently 351 SS-20s in emplacements and 243 of these are 
aimed directly at Europe. If the first stage of an SS-16 is 
added to them, they become particularly destructive 
ICBMs. The talks at Geneva in 1983 featured an American 
proposal to identify the most threatening systems, count 
warheads rather than launchers (expressly to take account 
of the triple-headed SS-20). Geographical limits which 
were set for the terms of these talks meant that 90 SS-20 
missiles were a bone of contention. This was because they 
fell outside the limit in the central and far eastern part of 
the Soviet Union. It was a source of Soviet embarrassment 
that, while they wanted to extend the geographical limits 
to inlude 65 American FB-111 aircraft, they hesitated to 
do likewise with their own SS-20s. 
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AMERICAN ICBMs 


Research on intercontinental ballistic missiles began in the 
US at the end of World War 2. Although the US was the 
first to initiate a missile programme, the high costs and 
some serious miscalculations along the route slowed down 
progress. The head start that had been won by access to 
wartime German experts in rocketry evaporated. In the 
event, the Soviets won the first round in the race. The US 
have, since 1958, caught up with the USSR, but wrong 
early decisions still take their toll. The chief regret among 
US strategists is that they did not construct a mobile 
Minuteman ICBM - this alone would have been capable 
of competing with the latest model Soviet ICBMs. 

The development of Atlas and Titan, the first intercon- 
tinental missiles, was made possible in the US because of 
knowledge gained during the development of the first gen- 
eration missiles. The Snark, Navaho, Goose, Jupiter and 
Thor are all found in this initial range. These five missiles 
have now been abandoned but they made an important 
contribution to the construction of the first intercontinen- 
tal ballistic missile, Atlas. 


Atlas 

Atlas was the first of the Western ICBMs, and if for no 
other reason it remains one of the best known. It was not 
embarked on until the US came to understand the impor- 
tance that ICBMs could have. Had those in power acted 
more quickly the Atlas could have been operational at the 
beginning of the 1950s. As it was, the first launch — and it 
was not successful — took place in June 1957. 

This missile only reached its target range in November 
1958. A number of versions of the ICBM were constructed 
as tests and improvements progressed. 

The first Atlas C missiles used a radio and inertial 
guidance system which was much more accurate than 
previous systems. The majority of these missiles were 
used to train crews. The first model to be deployed in any 
quantity was the Atlas D. Next, in terms of the improve- 
ment in strength of the missiles and of their installation in 
silos, came the Atlas E and F. The dimensions of this type 
of intercontinental ballistic missile are: length between 
23 m and 25 m; launch weight between 115,000 kg and 
118,000 kg; and range from 17,000 km to 19,000 km. 
Atlas missiles were dismantled from 1965 onwards, 
and have since served as launchers for numerous space 
programmes. 


Titan I 

This missile was initially conceived and constructed be- 
cause of the fear that Atlas might not come up to expecta- 
tions. For the sake of greater security, the Americans de- 
cided to produce two ICBMs in parallel. In fact, Titan I 
only began to near completion in 1955. In order to achieve 
this, certain basic techniques used for Atlas were im- 
proved upon, and eventually, a somewhat different sys- 
tem was adopted, using two stages in tandem. Then, the 
structure of Titan I was made of light alloy which allowed 
the missile to be vertically positioned. In 1956, it was 
equipped with an inertial guidance system and it was de- 
cided to install it in underground silos. Just as with Atlas, 
the Titan I continued to be improved upon as time passed. 
In 1958, a radio-guidance system was installed. This 
method of guidance was more cumbersome, but had one 


Artist’s impression of an American Minuteman at the 
moment of blast-off from its silo. 


considerable advantage, that of accuracy. Still, Titan IB 
only managed to exceed a range of 540 km when equipped 
with its radio guidance system on 2 February 1960. By the 
end of 1960, there was a success rate of three out of four 
during trials. At that time, the missile was equipped with a 
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four-megaton warhead. Titan I is 30 m long, 3 m wide and 
has a launch weight of 99,000 kg and has a range of around 
13,000 km. 


Titan II 


The Americans were forced to redouble their efforts be- 
cause of the progress made by the Warsaw Pact powers, 
particularly with Sputnik I. In 1958 an improved version of 
Titan I emerged from the factories. The only thing the two 
ICBMs had in common was the diameter of their first 
stages. The second generation Titan has a far greater load 
capacity — almost double that of the original Titan. 
Moreover, Titan II was conceived with the intention of 
launching it from the bottom of its silo, with a reaction 
time reduced to one minute. From then on, an inertial gui- 
dance system was used, which made for the simplification 
of the launch installations and meant that the missile’s per- 
formance could be improved. The definitive version has 
an 18-megaton warhead, which is far larger than on any 
other American missile. At the beginning of 1962, Titan II 
finally met all its objectives. It can strike three types of 
target and has sophisticated penetration capabilities. It is 
32 m long, has a diameter of 3 m, a launch weight of about 
150,000 kg and a range of 15,000 km. Whilst the other 
American missiles became rapidly obsolete, Titan II 
reigned supreme in the field of strategic action for more 
than 15 years. A total of 54 models of this constantly up- 
dated missile were deployed in all. Today, the US envis- 
ages using the old Titan II silos for the new MX missiles. 


Minuteman I, II and III 

Though it was only brought into operation in 1963, the 
seed for Minuteman I was sown in engineers’ minds as 
early as 1957. This second-generation ICBM, which was 
fuelled by solid propellant, was distinguished by its smaller 


Cut-away of the latest American ICBM, the MX. 


size, its simpler technology and a much faster reaction 
time. The Minuteman prototype was 16.50 m long, 1.84m 
in diameter and had a launch weight of about 30,000 kg. Its 
range is between 10,000 and 13,000 km. 

Minuteman II was a longer, heavier missile, with a new 
second-stage engine. The guidance system incorporated 
early solid-state technology and digital computers. 
Minuteman II achieved initial operating capacity in 1966 
and 450 missiles of this type are in service in nine squad- 
rons of Strategic Air Command. 

Finally, the Minuteman III has been fitted with a mod- 
ified third-stage and a front end in which three 170 kt 
MIRVs are carried. 

The original post boost vehicle employed a 136 kg 
engine for fore/aft thrusting, and ten further support 


engines. Later, more powerful warheads were installed. 
So the Minuteman III, with its three 350 kt MIRVs, has a 
deadly capability when faced with hardened targets, such 
as the Soviet missiles’ launch pads. It is generally thought 
that one single launch of the Minuteman III has a fifty per 
cent success rate in reaching and destroying its selected 
target, whilst two shots have a ninety per cent success rate. 
Some Minutemen have also been used for special mis- 
sions. For example, when their warheads are replaced by 
radio equipment, they can be used to liaise between 
strategic nuclear forces and SSBNs. Today, more than 550 
Minuteman IIIs are deployed throughout the American 
forces. 


MX 

At the beginning of the 1970s, the Americans decided to 
create a new generation of missiles. At around that time, 
it became apparent that Soviet ICBMs were capable of 
destroying all the Minuteman silos at the very first offen- 
sive strike. So the Americans were forced to find a mobile 
system, and the MX was born. It is 21 m long, has a dia- 
meter of 2.3 m, a launch weight of 85,000 kg and its range 
is more than 12,000 km. It can carry 12 warheads of about 
400 kts. There were several theories about how the MX 
should be deployed, and after having looked into the pos- 
sibility of moving the missiles around on an underground 
track, it was decided to build a multiple shelter system on a 
linear path. The question of sites was looked into at the be- 
ginning of 1980, but the election of a new President put 
everything into abeyance and it was finally decided to place 
100 MXs in existing silos, most in the Titan II and some in 
the Minuteman silos, but this can only be regarded as an 
interim measure. Among the technical refinements which 
Missile Experimental features is its extremely sophis- 
ticated inertial guidance system. Known as AIRS (Ad- 


vanced Inertial Reference Sphere), this consists of gyro- 
scopes and accelerometers which are all but unaffected 
by the temperature changes which a missile undergoes 
after launch or by the jostling of movement on tunnel 
tracks. The sphere itself is made of beryllium, a very 
precious and durable lightweight metal which neither ex- 
pands nor contracts at extremes of temperature. Among 
the main arguments in favour of Missile X is the belief 
that it eludes enemy satellite surveillance. And this factor 
could prove to be a powerful deterrent. 


© The American ICBM, Titan L, seconds after blas Off. 
US missile silos (inset) have been designed so far as 
possible to withstand detection. But none could 
“withstand a first strike By an enemy. 
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AIR-LAUNCHED 


MISSILES 


Today’s array of missiles and anti-missile 
weapons is a reflection of the huge advances 
in military technology. It is a continuous 
game of measure and counter-measure, 
with successful first-strikes as the objectives. 
And it is played in an atmosphere tense as 
each side endeavours to uncover the other's 
next move. 


SOVIET AIR-TO-SURFACE MISSILES 


The range of air-to-surface missiles belonging to the 
Soviet Union is not nearly as impressive as its range of 
ICBMs. Air-launched strategic missiles have been regu- 
larly constructed over the past few decades, but none of 
them with a range and accuracy comparable with the 
American ALCM. The main difference between these 
two types of missile is in their range, as the Soviet missiles 
barely exceed 700 km. The first two Soviet types of 
ALSMs were the AS-1 Kennel and the AS-2 Kipper, 
neither of whose ranges exceeded 200 km. The AS-3 Kan- 
garoo came next, in 1961, and it is surmised that this 
weapon had a nuclear warhead. Finally came the AS-4 
Kitchen, which was the first perfected supersonic air-to- 
surface missile. 


AS-4 Kitchen 

Introduced in 1961, this missile had a streamlined Delta 
wing, a cruciform tail and a liquid propellant-fuelled 
engine. It also had an inertial guidance system. Generally, 
the AS-4 is transported under the fuselage of the strategic 
bomber, Blinder. It is 11 m long and 2.50 m wide, with a 
launch weight of 7,000 kg and a range of about 300 km ata 
speed of Mach 2. 


AS-5 Kelt 

The AS-5 Kelt is carried by the Badger ‘B’ bomber. It is 
nearly 10 m long and its wing span is 4.75 m. Its launch 
weight is 4,800 kg and its range, 320 km. About 1,000 


deliveries of this model were made at the beginning of the 
1970s. AS-5s were launched against Israeli targets during 
the Yom Kippur War in 1973. All the missiles were 
released from an altitude of 9,000 m and reached their 
goals at a speed of Mach 0.90. 


AS-6 Kingfish 

Although it was long considered that the AS-6 was simply 
a development of the AS-4, the Kingfish is, in fact, truly 
part of the new generation of air-to-surface missiles, and is 
today judged to be the premier Soviet ASM. It is 10m long 
and has a wing span of 2.50 m with a launch weight of 5,000 
kg. Its range is 650 km at high altitude and 250 km at 
sea level. Western experts still lack data on it, but it is 
known to have a precision guidance system over intercon- 
tinental distances. 

The AS-6 has also been equipped with the latest Soviet 
technology in the field of inertial guidance and nuclear 
warheads. As with the proposals for a US Advanced 
Strategic Air-launched Missile (ASALM) a ram-rocket 
propels this missile. In 1977, the AS-6 Kingfish was in- 
stalled below the wings of one of the most sophisticated 
bombers in the Soviet air fleet, the Tu-26 Backfire. 

Launched at about 11,000 m, the missile climbs rapidly 
to about 18,000 m where it cruises at a speed of Mach 3. 
It finally dives on its target, and its warhead yield is 
estimated at 200 kilotonnes. 


Top Prototype air-launched cruise missile. 
Above USAF Phantom tracking the flight-path 
of an ALCM test round. 


Left Soviet Backfire bomber armed with an AS-4 
Kitchen stand-off missile. 


AMERICAN AIR-TO-SURFACE MISSILES 


The air-launched ballistic missile was a development dead 
end. At the time it seemed a means of avoiding a first 
strike. As it is, the first and second generation of US 
ICBMs are very vulnerable. No-one today doubts that US 
ICBMs can be destroyed in their silos by Soviet missiles. 
There are two ways of meeting this danger: the mobile MX 
system and the air-launched missile. Both by changing 
their launch site can hope to escape a first strike by the 
enemy. The awareness of the danger facing them caused 
the Americans to develop their ALBMs to a far greater 
extent than the Soviet Union has been able to. The Ameri- 
cans concentrated on the capacity to penetrate the enemy 
lines. They undertook a great deal of research with 
Skybolt, the first air-launched ballistic missile. Efforts 
were concentrated first of all on air-to-surface missiles 
such as the Rascal (range of 120 km), and the Hound Dog 
(range of 1,000 km) of the late 1950s and early 1960s. 
These three have now been withdrawn from the strategic 
arsenal but, in their time, they contributed greatly to the 
technical progress of the US forces. 


Skybolt 
Skybolt was the first strategic ballistic missile capable of 
being air-launched. Its range was about 2,000 km, its 
weight 5,126 kg, it was about 11 m long and 0.88 m wide. 
Despite a great deal of research on this missile, and multi- 


ple trials in 1960 and 1961, the Skybolt programme was 
abandoned. In the words of John F Kennedy: ‘Skybolt is in 
one sense the kind of project which is beyond us’. 


Sram 

First flown in 1966 (after research which began in 1963), 
Sram is a short range attack missile. It has no wings, simply 
three fins inclined at an angle of 120°. It can be launched 
from a bomber at any altitude and in any direction. A 
dummy Sram was dropped by a B-52 in December 1967 
and the active flights began in 1969. B-52 Gs and Hs can 
carry up to 20 Srams at a time, and each of the missiles is 
programmed to home in on a particular target. Eight are 
placed in a rotating launcher in the rear bomb-bay and the 
other 12 are placed in groups of three on wing pylons. This 
self-guided missile is 4.30 m long, 0.44 m wide and weighs 
1,000 kg on launch. It is propelled by a solid-fuel engine 
and has a re-starting system. It is guided inertially, using a 
radar scanner to detect obstacles in its path. Its range is 
170 km at altitude and 56 km at lower heights. Its flight 
speed can reach Mach 3. It is armed with a nuclear 
warhead of 200 kt. 


ALCM 
An ALCM, which looks like a miniature plane, is really a 
cruise missile launched from the air. It is one of the most 
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important of all the weapons at the West's disposal. Flight 
tests began in 1975 and culminated in the first test-launch 
in March 1976. Itis much easier to intercept than the Sram 
as it is bigger and slower. On the other hand, its range is 
much greater and this allows the bomber to maintain a 
comfortably secure position while firing. Furthermore, as 
with the Sram, about 20 ALCMs can be carried by the B- 
52 bomber - eight on a rotary launcher in the bomb-bay 
and 12 on the wing. The weight on launch varies between 
860 kg and 1,300 kg. It is 4.20 m long, 0.60 m wide and is 
propelled by a turbofan with 272 kg of thrust. It has an 
inertial guidance system and its range is 1,200 km. Its 
flight-speed is nearly Mach 0.8 and it is armed with a 200 kt 
nuclear warhead. 

ALCMs can attack hardened targets, but are equally 
capable of carrying out non-nuclear missions such as 
reconnaissance or diversion. A second model, the ALCM- 
B, has been envisaged and this would double the range of 
the original missile. If the ALCM is maintained in 
operation (which is far from certain), several hundred of 
the missiles could equip B-52s and FB-111s. 


Tomahawk 

The Tomahawk is the air-launched upshot of the Navy’s 
SLCMs. This missile was first put on the drawing board in 
1972, but remained undefined in 1978. The Navy’s 
departure concept has been considerably improved in the 
course of the research. The first air launch of a Tomahawk 


US Navy Tomahawk AGM109 cruise missile, off the Californian coast. 


took place in 1976. The moment it is released, the device 
unfolds its four tail fins and its airvent. Once it is 
sufficiently far away from the bomber, the ailerons obey 
directional orders, the wings unfold laterally and the 
engine starts up. This cruise missile, which can be used by 
submarines, warships, surface-launchers or planes, is 6.5 
m long with a launch rocket engine, 0.50 in diameter and 
has a tail-span of 2.50 m. Its throw-weight is 1,130 kg and it 
is propelled by a 370 kg thrust turbofan. It has an inertial 
guidance system, a range of 3,600 km and a flight-speed of 
more than Mach 0.70. It is armed with a nuclear warhead 
of more than 450 kt. 


Asalm 

This advanced strategic air-launched missile is a 
development programme for a follow-on to ALCM. 
Asalm is not as well-documented as the foregoing missiles, 
but its propulsion by ram-rocket gives it a cruising speed of 
between Mach 3 and Mach 4. It can cover several hundred 
kilometres in less than ten minutes and should be effective 
against many targets, including the most heavily protected 
ones. 

Several Advanced Strategic Air-launched Missiles 
would be carried aboard a strategic bomber. The main car- 
rier would be the B-52, although Asalm is also planned to 
be compatible with the FB-111A. It would be triggered 
and launched automatically by the bomber’s defence sys- 
tem, with radar and IR coverage. 


SUBMARINE-LAUNCHED 


BALLISTIC MISSILES 


The nuclear monsters of the deep 


For some years now, there has been a new beast haunting the silent ocean depths. This 
monster has multiple warheads and can unleash nuclear destruction upon the enemy at a 


moment's notice. 


SOVIET SLBMs 


In 1955 the Soviets inaugurated their arsenal of 
submarine-launched ballistic missiles with the SS-N-4 
Sark. Today, the Soviets are proceeding with tests on the 
new SS-NX-20 which will be carried by the super 
submarine Typhoon. Some observers suggest that since 
1955, Soviet research and development in arming SLBMs 
with MIRVs has outstripped that of its American rivals. 


SS-N-4 Sark 

Now completely out of date, the SS-N-4 is special because 
it was the first SLBM in the world. Of course, its 
performance has absolutely nothing in common with the 
new generation of missiles. It was difficult to fit toa SSBN 
of that time, being 15 m long, and its range of 600 km was 
disappointing. The Sark may well have been a test design 
rather than an operational weapon, although it was fitted 
to a large number of launch vessels. Propulsion was by 
solid-charge launch, followed by two liquid-fuelled rocket 
stages. 


SS-N-5 Serb 

The Serb, with a 1MT warhead, could be launched from a 
submerged vessel, unlike the surface-launched Sark. It 
was installed in G and H-class submarines. This second- 
generation Soviet SLBM went a step beyond its 
predecessor. Its height was greatly reduced, it weighed 
less than 3,000 kg and its range was much increased, being 
2,000 km. Nevertheless, this missile is no longer in use. 


SS-N-6 M3 

This SLBM joined the ranks of the Soviet war machine in 
1967. A third generation missile, it marks another Soviet 
innovation in the field of SLBM development, and is still 
in use. It is fitted to Yankee class submarines, as its 
length of 9.65 m means that it is more easily 
accommodated by SSBNs. (It is propelled by two liquid- 
fuelled engines.) Its armament comprises two 350 kt 
MIRVs. Of the three versions which saw the light of day, it 
seems that only the SS-N-6 M3 is still in service. Its range, 
of 3,000 km, is another significant development. The large 
first stage occupies over three-quarters of total launch 
weight of 19,000 kg. The Soviet Union concentrated a 
large production effort on the SS-N-6, and the total 
production has been estimated at 1,000 missiles. 


SS-N-8 

Since the SS-N-8 appeared in 1971 it has attracted a lot of 
attention, mainly because of its range which far outclassed 
all the earlier SLBMs. It poses a serious threat to the 
Americans as it has a range of 7,800 km. 

The SS-N-8 is approximately 12.95 m long with a 
diameter of 1.65 m. Its launch weight is more than 20 
tonnes. The huge weight of the SS-N-8 necessitated the 
use of Delta-class submarines, the largest ever built, as 
launch vessels. Over 20 Delta I and Delta II class SSBNs 
are currently operating armed with this particular SLBM. 
It is propelled by two liquid-fuelled engines, and either 
delivers a single 1.2 mt warhead or 3 MIRVs. The missile’s 
unusually sophisticated stellar-inertial guidance system 
gives it a particularly high accuracy rating. 


SS-NX-17 

The SS-NX-17 was preceded by the SS-NX-12 and the SS- 
NX-13, and was the first in that series to have a solid- 
fuelled engine on both stages. It is 11 m long, 1.6 m in 
diameter, and has the capacity to deliver a 1 mt warhead 
over a distance of 4,450 km. 


SS-N-18M1 

This is the latest SLBM to emerge from the Soviet 
research laboratories. Currently, about ten Delta III class 
submarines are equipped with the SS-N-18 M1 which is 
14.1 m long and 1.8 m in diameter. It has two-stage 
propulsion, fuelled with liquid propellant. The range of 
model ‘1’ is over 9,800 km, which permits the SSBNs to 
remain closer to their bases. The SS-N-18M1 delivers 
three 200 kt MIRVs. 

It should be noted that the SS-N-18 gets within 1,400 m 
of its target. This is a margin of error better by 250 m than 
the SS-N-8 and 400 m than the SS-N-6. A second model, 
the SS-N-18 M2, armed with a 450 kt warhead, is also 
currently operational. Its range is more limited, being only 
8,000 km. The third model in this series is highly 
impressive, due to its range, and its seven MIRVs thus can 
strike from a distance of over 9,000 km. 


SS-NX-18 

This is a comparatively recent SLBM which was first 
tested in 1976. The data available on this missile leads one 
to believe that this is one of the most formidable SLB Ms in 
existence. It is equipped with highly sophisticated MIRVs, 
which have a range of 9,500 km. 


MISSILES 


The dual identity tactic 


As we have already emphasized, it is extremely difficult to classify SLCMs (submarine- 
launched cruise missiles). As far as is known, their performance and, more particularly, 
their range, would lead them to be classed as tactical missiles. But their installation aboard 
Soviet SSGNs and their American counterparts, means that SLCMs can pose a direct threat 
to the national territories of the two protagonists, in one fell swoop changing their tactical 


function into a strategic one. 


SOVIET SLCMs 


The Soviets are keeping their options open with SLCMs 
fired on the surface by SSGNs (cruise missile-launching 
nuclear-powered submarines). These submarines were 
conceived in 1957 with a declared tactical purpose. Their 
principal mission, should the case arise, would be to 
annihilate the entire enemy carrier force. However, 
this category of weapon is not completely dependable. 
The vulnerability of firing from the surface and the need 
for a complicated guidance system for the missile are two 
apparently insurmountable handicaps, particularly if one 
considers that these SLCMs could be used as strategic 
arms. In that case, however, the vessels would have to 
come so close to the American continent that they would 
have practically no chance of surfacing without being im- 
mediately detected and destroyed. 


SS-N-7 Siren 

This type of missile is currently fitted to Charlie class sub- 
marines. It is 6.7 m in length and 0.55 m in diameter. Its 
nuclear warhead has a yield of 200 kt, but its range is 
limited, at only 100 km. 


SS-N-3 Shaddock 

Currently fitted to the Whisky, Echo and Juliet class of 
550115, this SLCM is 13 m long and has a diameter of 1 m. 
It is armed with a 1 kt nuclear warhead and has a range of 
about 200 km. 


SS-N-9 

At the moment, this missile is deployed aboard both Char- 
lie and Papa class submarines. It is 9 m long, with a diame- 
ter of around 0.8 m. Its nuclear warhead, which is of unde- 
termined strength, can be launched about 100 km from its 
target. 


AMERICAN SLCMs 


The first research by the US Navy on SLCMs goes back to 
1946. At the time, the first missile of this type was christ- 
ened Rigel. A second project, the Triton series, saw the 


light of day a short time afterwards. But these program- 
mes were abandoned quite soon. From 1959 onwards, 
some American submarines were fitted with a missile 
which derived from a V-1 copy development, the Regulus. 
The two in this series equipped with nuclear warheads had 
respective ranges of 650 km and 1,600 km. However, the 
idea of firing from the surface has never attracted the 
Americans much, as they find that their submarines are 
too vulnerable during the missile-launch phase. The ad- 
vent of SLBMs in the style of Polaris set the seal on the fate 
of SLCMs. American technicians perfected a cruise mis- 
sile which could be fired underwater, from torpedo 
launching tubes. These missiles make up the Tomahawk 
series. 


Subroc 

The Subroc was the first SLCM to be launched from under 
water, via a traditional torpedo-launching tube. Its range 
is a great deal shorter than that of its counterpart, the To- 
mahawk, being less than 100 km. The production of this 
missile which is a submarine-launched, short-range anti- 
submarine weapon, and which went into service in 1965, 
has now come to a halt. This type of SLCM is perhaps the 
one most worthy of the title ‘tactical’. It was designed ex- 
clusively to explode underwater and its nuclear warhead is 
capable of destroying any other submersible within a 
maximum radius of 8 km. 


BGM-109 Tomahawk 

Research related to the Tomahawk dates back to 1972. 
This weapon constitutes another important development. 
The underwater launch from traditional 533 mm tubes gives 
submarines an obvious advantage from the security point 
of view. It has a far from negligible range of 1,126 km. 
There are two models currently in operation, the first 
being conventional (and of no interest to us at this point). 
The second borders on becoming a strategic weapon, and 
could be fitted with a nuclear warhead. It will continue to 
be developed in the course of 1984 and its range will be 
increased, reaching more than 2,000 km. It is 5.50 m long 
and 0.5 m in diameter, and has a velocity of 900 km an 
hour. 
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AMERICAN SLBMs 


The initial project of launching strategic missiles from sub- 
marines was worked out by a team from the Lockheed 
company. The introduction of the first Polarises brought a 
new dimension to nuclear deterrence. American techni- 
cians pulled off a considerable feat when they brought 
Polaris into existence. Indeed, the launch of a missile from 
a submarine poses enormous problems, which have been 
solved one by one. 


Polaris 

This is the oldest SLBM. Over the years, it has had several 
technical modifications. The A3 Polaris is still in operation 
today with the Royal Navy. It was taken out of US Navy 
service in 1983. This, the last in the series, has a launch 
weight of 15,850 kg. Its propulsion system consists of two 
stages, the first of which has an Aerojet engine with four 
adjustable nozzles and the second, a Hercules engine. 
Polaris is 9.6 m long and has a diameter of 1.3 m. It is iner- 
tially guided and delivers three 200 kt MRVs. The range of 
this series of missiles extends from 2,160 km for the A1 to 
4,590 km for the A3. 


Poseidon 

The Poseidon C3 has been operational since 1971 and 19 
SSBNs are still fitted with them today. It is similar to the 
Polaris A3 in being 10.8 m long and having a diameter 
of 1.8 m. It also has a two-stage propulsion system, the 
first stage having a solid-fuelled motor and the second, a 
Hercules motor. Though the range of Poseidon C3 is the 
same as that of Polaris A3, its destructive power is greater. 
It consists of either a set of ten 50 kt MIRVed warheads, 
or of 14 MIRVs with a shorter range (only 4,000 km). 

At nearly 3 tonnes, the Poseidon missile weighs almost 
twice as much as its counterpart, the Polaris A3. Poseidon 
is a distinct improvement where firing-precision is con- 
cerned, with the error factor being reduced by half in com- 
parison with the previous generation of SLBMs. 


Trident 

The Trident C4 is the latest of this trio of American 
SLBMs. It has only recently been put into service — in 
1979, to be precise. Thus, the Trident is right in the middle 
of its development phase. Some Lafayette class SSBNs 
have been adapted to accommodate them. Ohio class sub- 
marines, on the other hand, were conceived specifically to 
house 24 of these missiles, which are 10.8 m long and 1.85 
m in diameter. It has three stages powered by solid-fuelled 
motors. The great asset of the Trident C4 is, without a 
doubt, its range, which is as much as 7,100 km. For the 


- moment, its armament consists of eight Mk 4 MIR Vs each 


at 100 kt. In the future, it may well be fitted with Mk 500 
MARV:s. A second version of Trident is currently on the 
drawing-board, and the aim is to increase the original’s 
firing power and range. 
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Above The strategic missile Poseidon a few seconds 
after launch. This missile has been in service since 
1971 and today, 19 SSBNs are still equipped with it. 
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Tupolev Tu-95/Bear (USSR) 


Wing span: 50 m; length: 50 m; height: 12 m; speed: 870 km/hr; maximum ceiling: 
13,500 m; special detail: built in six versions, turbo-prop powered. 


Tupolev Tu-16/Badger D (USSR) 
Wing span: 33.5 m; length: 36.5 m; height: 10.8 m; speed: 950 km/hr; maximum ceiling: 
13,000 m; special detail: 2,000 built. 


Tupolev Tu-26/Backfire B (USSR) 
Wing span: 33.5 m; length: 41 m; height: 12 m; speed: 2,450 km/hr; maximum ceiling: 
20,000 m; special detail: Backfire is the spearhead of Moscow’s strategic air arm today. 
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B-52 G (USA) 
Wing span: 56.4 m; length: 48 m; height: 14.75 m; speed: 1,014 km/hr; maximum ceiling: 
16,500 m; special detail: the B-52 is the oldest and largest strategic bomber in 
service in the world. 


B-1B (USA) 

Maximum wing span: 41.7 m; length: 45 m; height: 10 m; speed: 2,200 km/hr; maximum 
ceiling: 18,000 m; special detail: the first operational B-1Bs will be put into service 

in 1986. 


STRATEGIC 


A B-1 bomber being refuelled in-flight by a KC-135. An F-15 escorts the pair. 


enace at Mach 2 | 


Flying at twice the speed of sound, modern day bombers can easily carry danger into the 
enemy camp. In the midst of this new generation of bombers two specimens in particular 
confront each other. They are the Soviet Backfire and the American B-1. 
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SOVIET STRATEGIC BOMBERS 
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Despite the imposing number of Soviet bombers in exis- 
tence today — nearly a thousand of them are in service — the 
Soviets have not greatly increased their production in the 
past few years. The strength of this arsenal has remained 
relatively constant, despite the modernization of the 
Backfire and the improvements to its offensive capabil- 
ities. 


The Tupolev Tu-95/Bear 
The Tu-95/Bear was the first Soviet bomber to pose a 
serious threat to the US. 

The test first saw the Bear as part of the Soviet long- 
range military set-up in 1954 and is the largest of the Soviet 
long-range bombers. Thanks to in-flight refuelling, the 
field of operation and the flexibility of some of the models 
in the series can be further increased. 

Looking at it from the purely physical aspect, the 
Tupolev Tu-95/Bear is traditional in appearance. It has a 
total wingspan of around 50 m, its length is comparable 


. and it is 12 m high. When unarmed, this strategic bomber 


weighs 73 tonnes. When loaded with its entire, impressive 
arsenal, its speed does not match the dazzling rates of its 
counterparts or its American rivals. The facts speak for 
themselves. Whilst the American B-1 reaches a speed of 


Mach 2, the Tupolev Tu-95 does not exceed 870 km/hr for 
a maximum flying height of 13,500 m. 

These bombers, with their huge wings (which are used 
as fuel-tanks), their massive engines and their double 
propellors with eight 5.60 m blades, proved at their incep- 
tion that great strides had been taken in the technical field. 
They were an achievement of which the Soviets were 
proud. The Bear A, the first in the series, was a long-range 
bomber. 

The second model to be built, the Bear B, appeared in 
1961. Its own special characteristic is that a probe allows it 
to accommodate in-flight refuelling. In addition, it can 
carry an air-to-surface missile, namely the AS-3 Kan- 
garoo, under its fuselage. The C was specially formulated 
to carry out maritime reconnaissance missions. The Bear 
D was an electronic platform. Under its fuselage it has an 
enormous radome sheltering the radar scanners. Once 
this advance had been made, the engineers adapted the A 
model to electronics, and so the E and F models came into 
being. These last are two planes which have been con- 
verted to undertake reconaissance missions using the most 
advanced methods available. 

In all, the Bear-type bomber furnished three versions 
for strategic missions, two for reconnaissance and one for 
the anti-submarine war. This last version was part of 
1982’s production output. The most recent census 
amounts to around 100 Tupolev Tu-95 Bears in the 
USSR’s strategic fleet 

The Myrsicher M-4 Bison is complementary to the 
Bear, but is used for intercontinental missions, and it has 
four jet turbines. In the last few years, only 45 planes of 
this type have been maintained as bombers, and the others 
(which number about 30) have been modified to make 
refuelling machines. 


The Tupolev Tu-26/Backfire 
Like the Bear, the Backfire is a Soviet long-range bomber. 
It is the latest of Moscow’s strategic fleet able to rival 
American planes. They first came into service in 1974 and 
now number about 100 in the Soviet strategic force, and 
the same amount in their Naval Air Force. 

The new era Tupolev has two jet turbines, with 2,200 kg 
of thrust. Its wings span 33.50 m, it is 41 m long and 12 m 
high. Speed is 2,450 km/hr (Mach 2.3) with a maximum 


Left above Tu-142 Bear D reconnaissance variant of the original strategic bomber carries a large search radar in its ventral radome. 


Left The Tu Backfire variable geometry supersonic bomber. 


Above An intruding Backfire escorted by an F-16 of the Royal Norwegian Airforce. 


flying height of 20,000 m. Combat radius is 5,750 km and 
the range is 12,900 km. Backfire’s armament is its main 
attribute. It can carry conventional and nuclear bombs, in 
addition, of course, to the most important weapon in its 
armoury: the air-to-surface missile AS-6, which has a 
range of 650 to 800 km. the Backfire is a variable geometry 
or swingway aircraft, with the mobile section confined to 
the outer wing so as not to interfere with the landing-gear 
retraction assembly. It was the large size of this retraction 
assembly which caused performance difficulties in the ini- 
tial Backfire-A model, due to excessive drag. The later 
Backfire-B model had a redesigned retraction assembly, 
with the landing-gear fairing pods reduced in size. The 
Backfire-B also benefited from an increased wingspan. 


Threat to the US 

Since the creation of this extremely powerful bomber, a 
real threat to US territory, American anxiety about the 
Russian bomber threat has increased. A flying arsenal of 
such a nature, in liaison with a refuelling fleet, can indeed 
carry weapons to all corners of the world. Like some mod- 
els of the Bear, Backfire is equipped with a refuelling 
probe which enables it to refuel in mid-air. 

It is now known that the Tupolev Tu-26 has had many 
problems since it was first brought into service. Not sur- 
prisingly, the Soviets did not advertize these misadven- 
tures widely. Problems were concentrated in the region of 
the main undercarriage unit, and it is thought that the 
development of a second version of this bomber would 
have allowed the resolution of these difficulties. 


The Backfire, with its powerful performance and ex- 


tended range can threaten a large part of the USA from 


bases inside the Soviet Union. Some Western strategists 
believe that it is also more of a threat to allied shipping 
than the Soviet submarine fleet. WA 

The faltering start of the Backfire has been made up for 
to such an extent that today it still appears as one of the 
spearheads of the Kremlin's strategic arms force. Itis cap- 
able of nuclear strikes, conventional anti-naval attacks 
and reconnaissance missions and is the pattern for long- 
range bombers. Its penetration capabilities at low altitude 
make it a more reliable machine than its predecessors. ` 

Another advantage of the Tupolev Tu-26 is that it can 
carry any type of bomb and even the short-range AS-4 
Kitchen missile. Thanks to all these characteristics, the 
Backfire is adaptable for all theatres, whether in Europe, 
Asia or the American continent. 

Today, the production rate of Backfires is 30 a year. The 
majority of them were based originally in the west of the 
Soviet Union, but.for a few years it has been observed that 
about the same number of Tupolev Tu-26s are to be found 
assembled in the furthest Eastern provinces of the USSR. 


Tupolev Tu-16/Badger 
The Badger is an intermediate-range bomber. It is per- 
fectly adapted to reach European and Asian theatres of 
attack rapidly. 

The Tupolev Tu-16, which is considered to be the classic 
Soviet bomber of the 1950s, resembles the British Valiant. 
The Badger went into service in 1954 and was a copy of the 


American B-29 bomber. The Badger’s resemblance to 
other countries’ existing planes was not seen as a draw- 
back. On the contrary, this new weapon rapidly 
demonstrated such a high level of performance that the 
technique used to construct it enabled the first big Soviet 
civil aviation plane, in the shape of the Tupolev Tu-104, to 
be produced. 

This strategic bomber is equipped with two Mikulin 
AM-3M turbo-jets. Its wing span is 35.50 m, it is 36.50 m 
long and its height is 10.80 m. Empty, its weight is 33,000 
kg, and loaded, 68,000 kg. 

At a time when British and American aircraft engineers 
were pleased to build engines with about 4,540 kg thrust, 
the Tu-16 came into service with its twin-power units each 
capable of a massive 9,000 kg thrust. Western observers 
expecting the Soviets’ first jet bomber to be powered by at 
least four engines were surprised at the Badger’s twin-en- 
gine construction. 

In performance terms, this plane can attain a maximum 
speed of 950 km/hr, and it can climb at a rate of 1,250 m a 
minute, with a maximum flying height of 13,000 m. Its un- 
armed range is 4,800 km. 

Badger’s arsenal is made up of six to seven 23 mm guns, in 
various positions on the plane, and controlled manually or 
by radar. It carries up to 9,000 kg of bombs in its hold. 
Some versions of this bomber are also equipped with mis- 
sile launchers. 

In effect, the first Badger served as the model for a 
series of subsequent machines. The Badger A had a wide 
glass cockpit at the front and a blind-bombing radar. 
Badger B had an armament composed exclusively of air- 
to-surface missiles, namely the AS-1 Kennel. The next 
model, the Badger C, appeared for the first time in 1961. It 
had new detection radars and its armament consisted of a 
single missile, the AS-2 Kipper, which was installed un- 
derneath the fuselage. 

The Badger D was a maritime reconnaissance version. 
Badger E, however, equipped as it was with various 
cameras and sensors, foreshadowed the era of electronics. 
The next two - the F and the G - were two modernized 
versions of the E, and the G was actually equipped with 
missiles. 

The Badger is a multi-faceted machine which can be 

‘used for the most diversive missions. Because of its adap- 


tability it is by far and away the most frequently seen plane 
today. More than 2,000 models have been constructed 
over the years. 

In any case, the various versions of the Tupolev Tu-16 A 
did not see service only in the Soviet fleet or the Chinese 
Army. Egypt and Iraq possess some Badgers, and the G 
version was used to fire several missiles on Israeli territory 
during the Arab-Israeli wars of 1967 and 1973. Indonesia 
too has acquired a small quantity of the first models. 


Tupolev Tu-22/Blinder 

As a result of significant technical improvements which 
have evolved over the years, the Badger has had to cede its 
place to a new race of medium-range strategic bombers. 
When it first appeared in 1961, the Blinder caused a sensa- 
tion. But its actual record in service, however, was disap- 
pointing. To many, it quickly came to represent the 
bomber of the future with its streamlined flight profile. 
The first supersonic bomber to go into service with the 
Soviet airforce, the Blinder’s functional shape incor- 
porates extreme rear mounting of the twin engines; pods 
are to either side of the tail fin. 

From the technical angle, the Blinder has two turbojets, 
with a thrust of around 12 tonnes each. Its wing span is 
28 m, it is 43.50 m long and is 5.20 m high. It weighs 40 
tonnes when empty and 85 tonnes when loaded. It can 
reach Mach 1.4, that is 1,480 km/hr. Its climbing rate is 
3,500 m a minute for a maximum flying height of 18,000 m. 
Its range is 2,250 m and it is armed with a 23 mm gun with 
a tail-guided radar. A wide variety of bombs can be carried 
in its hold which can store up to ten tonnes worth. 

As with the Badger, a number of versions of the Blinder 
were built. The A version was assigned to bombardment 
and reconnaissance. The B model could carry an AS-4 
Kitchen with a range of several hundred kilometres, in- 
stead of simply holding bombs. The Blinder C, which 
specialized in naval reconnaissance, was equipped with an 
electronic countermeasure system. Last of all was the 
Blinder D which entered service in 1968 and served as a 
training model. 

The Blinder was the Russian equivalent of the American 
Convair B-58 Hustler, but much larger and heavier. The 
later versions of the Blinder benefit by having more pow- 
erful engines. In order to gain a better position at the high 


The Soviet Tu-22 Blinder strategic bomber armed with an AS-4 Kitchen. 
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level of international competition for strategic armament, 
the Soviets’ intention was to make the Blinder the most 
highly advanced machine yet. They wanted to achieve this 
even though, after its unveiling in an atmosphere of 
euphoria, the Blinder underwent a difficult period in its 
development. Exactly like the Backfire, with its undercar- 
riage problems, the Blinder had its own growing pains. As 
the Soviets shroud this kind of information in secrecy, all 
we know about this is that the supersonic plane only had a 
very limited range. To bridge this gap, the Soviets studied 
the possibility of grafting on a structure which allowed in- 
flight refuelling, and indeed, have achieved this with 
today’s Tupolev Tu-22, which also has the Kitchen missile 
fitted to it. All these improvements have made the Blinder 
into an awesome strategic weapon. ‘As it has an inter- 
mediate range, it is apparent that the Blinder could wreak 


a great deal of havoc on either the European front or the 
Asian continent. In the case of an operational mission, it 
would be backed by the Badger and Backfire — a very im- 
pressive trio. 


Blackjack A 

There is a new strategic bomber in conception in the 
Soviet arsenals. Named Blackjack A, this huge machine is 
truly a monster and with swing wings. It could undertake a 
long-distance journey at subsonic or supersonic speed in a 
low-altitude penetration. There is no doubt that this 
futuristic machine will have a multitude of roles to play 
and will be able to launch all categories of bombs and in- 
tercontinental cruise missiles at the same time. The 
Blackjack will probably be introduced into the Soviet 
strategic operational forces in 1986 or 1987. 
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AMERICAN STRATEGIC BOMBERS 


The American fleet of strategic bombers is composed es- 
sentially of B-52s. These powerful, imposing machines 
have already proved themselves, notably in the Vietnam 
war. However, a new, more powerful plane is about to 
emerge from military aviation research establishments. 
This is the B-1. Only four prototypes of this bomber are 
operational today. The construction of a second version, 
the B1-B, is currently under way, and should be in service 
in 1986. 


HEBS 


The B-52 is the oldest and biggest strategic bomber in the 
world. It took to the air for the first time in 1952, after four 
years of research and trials. It only entered service in 1955, 
in the shape of the B-52 A. To date, 744 of them have been 
built, in eight different types. Each version of the B-52 from 
A to H varies according to its operating requirements. In 
effect, this mammoth machine has fulfilled numerous, very 
different missions over the years, ranging from reconnai- 
sance through to bombing. 

Since the abandoning of the production of the B-1- 
bomber and prior to the emergence of the B-1B, the B- 
52’s position at the heart of Strategic Air Command 
(SAC) has been central. 


An impressive monster 
This product of technology emerged from Boeing’s work- 
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This 200-tonne monster can cover 1,000 km in less than an hour. 


shops. Its sweptback wings span 56.4 m. Its length (48 m) 
and its height (14.75 m) are equally impressive. The most 
powerful bomber in the world, it is driven by eight Pratt 
and Whitney jet engines with more than 6,000 kg of thrust, 
in the G version, and by eight Pratt and Whitney turbofans 
with 7,711 kg of thrust, in the H series. In order to land 
gently, this monster of the air has four two-wheeled under- 
carriages. It uses a tremendous amount of fuel. The B-52 
B carries its 3,800 litres of fuel in tanks situated under the 
wings, whilst the newer G and H models are equipped with 
so-called ‘wet’ wings which can hold a greater amount of 
kerosene. 

The loaded weight of B-52s is colossal: 204.12 tonnes for 


the G model, and 229 tonnes for the H model. The 
capabilities of this giant are still astounding. Its maximum 
flight speed is 1,014 km/hr at an altitude of more than 
7,000 m. As the years have passed, its range, which is its 
major asset has greatly increased. With the C series, it 
reached 1,000 km. This distance rose to more than 1,300 
km in the G mode and to 20,150 km with the most recent in 
the series, the H. This characteristic would allow the B-52 
to fly to Soviet territory and to return to base without hav- 
ing recourse to in-flight refuelling. 


A six-man team 

Six men are needed to manoeuvre this extraordinary 
bomber. The pilot and the co-pilot are comfortably instal- 
led in a cockpit which easily equals a commercial airliner. 

The armaments of the B-52 reflect its size. This plane 
can carry all Strategic Air Command’s special arms up to a 
maximum weight of 12,300 kg. 

For defensive purposes early model B-52s possessed 
four 12.7 mm machine guns, housed at the rear of the 
plane and controlled by a crew-member situated in the 
tail-turret. The G and H versions have a 20 mm Gatling 
gun barbette mounted in the tail and operated by remote 
control. 


A grim reputation 
During the Vietnam War B-52s made themselves a hardly 


commendable reputation in the ranks of the Viet Cong. 
They were then employed as traditional bombers, but 
were nonetheless formidable. They entered into action in 
the North Vietnamese theatre in June 1965. Based on the 
island of Guam, in the Marianas Islands, they were integ- 
rated into the 8th Air Force Squadron. At that time their 
activity was concentrated on the ‘Iron Triangle’ between 
Saigon and the Cambodian frontier. At the time of the sec- 
ond phase, in 1967, B-52s were stationed at U-Tapao in 
the Gulf of Siam. Their objectives are still a delicate sub- 
ject, as these were rarely ports or industrial zones. Thus, 
almost blindly, they dropped nearly 32 tonnes of explosives 
of all kinds on the enemy territory. Some of the machines 
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were modified to carry conventional missiles, but there 
was never any question at that time of nuclear armament. 
At the end of the Vietnam War, the B-52 was integrated 
into Stategic Air Command. This plane, which will soon 
celebrate its thirtieth birthday, is still an extremely formid- 
able machine that bears comparison with its Soviet coun- 
terparts: the Tu-95 Bear and Tupolev Tu-26 Backfire. In 
fact, the US bomber still plays a lively and important part 
in the various manoeuvres of NATO forces. Its activities 
range far and wide across the nations of the alliance. 
However, one essential factor in the effectiveness of a 
strategic bomber is that it must be capable of staying in the 
air as long as possible. On ground, this particular war 
machine is a very vulnerable liability. Recently, in de- 
monstration of the B-52’s ability to stay aloft, one plane 
flew for five consecutive nights, refuelled in flight by a KC 
135 Tanker. Such mother planes play a key role in the entire 
US strategic forces’ system. And their duties are onerous. 


The B-52 has been 
in service for thirty 
years. It has 
become the oldest 
strategic bomber 
in the world. 


On them rests the responsibility to keep the bombers op- 
erational over vast distances at any time. 

Thus, even though in general silhouette the B-52 may 
seem to be that of a 30-year-old veteran, the plane con- 
tinues to evolve. Every year has witnessed the introduc- 
tion of technical improvements in equipment. And the ad- 
vent of the era of electronic warfare has extended the 
capabilities of the 8-52 still further with the retrofitting, 
for example, of an electro-optical viewing system for low- 
level capability and considerable offensive and defensive 
ECM systems. The aircraft is also envisaged as having a 
role to play in naval operations in the reconnaissance and 
minelaying spheres. 


Highly effective 

The US Strategic Air Command currently has at its dis- 
posal 13 groups of G and H type B-52s— a total of some 250 
planes in all. The most significant addition to their many 


roles is the equipment of the fleet with cruise missiles. 
However, the cost of the continuing programme of adap- 
tation and development has been heavy. When the price 
of the sophisticated electronic navigation equipment is 
taken into account, the price for the long-term mainte- 
nance of the B-52 arm is comparable to the expense of de- 
veloping the B-1 bomber programme. 

In spite of its long years in service, the B-52 still plays an 
active part in the American defence system. The new age 
of strategic bombers is entered with the B-1 version of the 
B-52. For the present, the Americans have ceased produc- 
tion of this new series because of the amount of investment 
such a programme requires. The Pentagon has, however, 
since recommenced production of the B version of the B-1. 


THE B-] 


The B-1 strategic bomber has attracted attention since the 
moment of its conception. The exhorbitant cost of the first 
Rockwell International. The exhorbitant cost of the first 
trials of the new American giant overshadowed its spec- 
tacular performance. The B-1 came into being at a time 
when inflation was a burning issue, and when defence car- 
ried less weight with the American public than it does 
today. The sleek lines and high-technology systems of the 


Top Offensive weapon systems are tested on the B-52 at 
Edwards Air Force Base in California. 
Above a B-52 refuelling in mid-flight. 
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B-1 were in great contrast to the sprawling design of the B- 
52 Stratofortress it was intended to replace. Many sawit as 
the “great white hope” of US technology to combat the es- 
calating armouries of the Soviet Union. The versatile 
swingwing bomber was to keep the manned bomber com- 
ponent of the strategic triad viable, along with the ballistic 
missile inventories based on land and in the submarine 
fleet. 


A 179-tomne giant 

The B-1 inaugurated the new generation of American 
strategic bombers. Since its first flight in December 1974, 
observers have been enthusiastic about it. With this new 
giant, the US is in possession of a terrifyingly effective 
weapon. Smaller than its predecessor, the B-52, it 
nevertheless has an impressive wing span. This varies with 
the position of its swing wings, and ranges from 23.8 m to 
41.70 m. Its unloaded weight is around 63 tonnes, and, 
when loaded to the maximum, it reaches more than 179 
tonnes. Its performance is noteworthy. Its maximum 
speed of around 1,000 km/hr at low altitude, and Mach 2 at 
over 18,000 m, makes it one of the most rapid strategic 
bombers in the world. It owes such power to four General 
Electric turbofans which develop a thrust of more than 
13,000 kg. 

The B-1 can carry 24 SRAMs. Eight other short-range 
attack missiles can also be lodged under the fuselage. The 
B-1’s bomb bay can carry around 34,000 kg of bombs and 
18 tonnes of bombs can be stowed externally. This aircraft 
has a range of 9,820 km, which is not nearly as far as the B- 
52’s range. 


Modern but too expensive 

Only four B-1 bombers have seen the light of day to date. 
The first model which took to the air in December 1974, 
carried out initial in-flight testing of the YF101 engine. 
The second B-1 was used to test loading capacities, and the 
third model served as a flying laboratory for the avionics 
systems. The fourth model had its maiden flight in Feb- 
ruary 1979, carrying the full range of weapons systems de- 
signed for the B-1. The Air Force is obviously seduced by 
this bomber’s potential and its very sophisticated equip- 
ment. Major General W. Thurman, the director of the 
project, has said of this new version: ‘The B-1B is one of 
the most powerful planes that we have ever built. We are 
convinced that it will be capable of penetrating the de- 


Artist’s impression of the B-1B viewed from front, side 
and above. This new version of the B-1, which is currently 
in construction, will be operational in 1986. 
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fences of Soviet air space in the next 15 years.’ The B-1 


bomber’s advantages over the B-52 Stratofortress include | 


a radar signature only a twentieth of the size and an ability 
to carry almost twice the load. The turbulence encoun- 
tered by high-speed flight at low levels is kept to a 
minimum by means of the very advanced Structural Mode 
Control System, which uses adjustable vanes to produce 
aerodynamic compensating flows. 

The degree of sophistication of the radars is remark- 
able. Miniaturization gives them an tmportant advantage. 
B-1’s radar equipment has no equivalent at the moment. 
Its configuration allows it to operate at low altitude. In 
order to perfect its inflight safety, the B-1 has jamming 
facilities which can scramble many detection radars. 

The air strength of the United States will now be able to 
rely on this considerable support to complete their 
strategic organization. Although it was scheduled to take 
place, the launch of production of the B-1 was abandoned 
by President Jimmy Carter, who judged that the cost of 
this project was unacceptably high. Only four machines 
were completed. The total cost of a B-1 amounts to some- 
where in the region of 77 million dollars, and Strategic Air 
Command had put in an order for 234 bombers. Construc- 
tion of the B-1B has recently been started, and it is even 
more powerful than its predecessor. It should join the 
ranks of SAC in about 1986. 


The B-1B is a swingwing strategic bomber. It is 
shown with its wings folded and unfolded. 


Above A B-1 ready 
for take-off at 
Edwards Air Force 
Base in California. 
Right: The B-1 in 
flight. 

Far right Operator’s 
station of the 

B-1's offensive 
electronics system. 
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Above One of the B-1 prototypes undergoing a series of 
tests. 

Above right Underwing pylon mounting for six ALCMs 
on a B-52H. 

Far right Nose crew door of the B-1. 


STRATEGIC 


NUCLEAR 
SUBMARINES 


The lone wolves 


Nuclear submarine missile launchers are the lone wolves of modern warfare, dedicated to 
the nomadic life of silent prowlers. They keep to the deep for months at a time ready to 
launch their ballistic missiles, if called upon to do so, at any given moment. Secrecy and an 
endless battle of wits against their opposite counterparts rules the life of these giants. 


Above Soviet submarine Officers. 
Below An American Ohio-class submarine. 
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SOVIET SSBNs 


The Soviets were the first, in 1955, to add the formidable 
SSBNs to their strategic arsenal. They began by modifying 
some of the Zulu class submarines by adapting two SS-N- 
4 missile launch tubes to them. Other classes, such as the 
Hotel and the Golf, were subsequently fitted with these 
strategic missiles, and some of them are still in service. 


Hotel-class SSBNs 

The Hotel class was the first nuclear-powered ballistic mis- 
sile submarine to go into service for the Soviet Union. 
The first model, Hotel II, was equipped with SS-N-4 Sark 
missiles with a 480 km range. The Hotel II class were re- 
fitted with three SS-N-5 Serb missiles with a 1,130 km 
range. The Hotel III, a single vessel, was equipped with 
SS-N-8 missiles, a forerunner of that used by Delta-class 
submarines. The Hotel-class submarines are slightly older 
than the Golf class ones, and there are still eight of them 
in service today. They are 115 m long, 9.1 m wide and have 
a draught of 7.6 m. They have traditional armament — six 
533 mm torpedo launch tubes at the prow and two 406 mm 
torpedo launch tubes at the stern. With an 87-man team, 
they reach a speed of 26 knots (a rate of around 50 km/hr), 
when they are below surface. Some of the Hotel II class 
submarines have been modified in order to be fitted with 
SS-N-8 missiles. The Hotels are long-range submarines, 
with nuclear reactors and steam turbines capable of pro- 
ducing 22,500 hp. The Soviets have used them to patrol in 
both Pacific and Atlantic waters off the US and Canadian 
coastlines. 


Golf-class SSBs 

The launches of these submarines took place between 
1959 and 1963. The first in the series, the Golf I, is incapa- 
ble of launching missiles. Only the subsequent models are 
able to do this. The Golf II can carry three SS-N-Ss, the 
Golf III carries three SS-N-8s and the Golf IV, three SS-N- 
6s. The already advanced age of these boats confines them 
to conventional propulsion. They are equipped with three 
6,000 hp diesel engines and three 12,000 hp electric 
motors. Each of the 19 Golfs still in service has a crew of 
87 men. Its dimensions make it the smallest of the Soviet 
SSBs. It is 98 m long, 8.5 m wide and its draught is 6.5 m. It 
can travel at 14 knots (26km/hr), below surface. With a 
range of over 35,000 km on the surface, the Golf class 
were at first used widely on both sides of the American 
continent, although after 1977 they were ‘retired’ to the 
Baltic. They are noisy vessels, easily traced when under-. 
water, and readily recognizable on the surface because of 
the very large fin. 


Yankee-class SSBN 

The production of different versions of these submarines 
was staggered between 1966 and 1981. Curiously enough, 
there are more of the oldest Yankee 1 models in service — 
they number 20. The Yankees 1 and 2 are 129.4 m long, 
11.6 m wide and have a draught of 7.6 m. All the three ; : 
models have the benefit of nuclear propulsion. The missile Above Juliet-class Soviet submarine. 

equipment differs according to version: Yankee 1 has 16 `| Centre Artist's impression of the new Soviet sea monster, 
SS-N-6s, Yankee 2 has 12 SS-N-17s and Yankee 3 has the Typhoon. 

none. As was stated in the introduction, they had to be 00 A Soviet nuclear propelled submarine of the Alfa 
converted as a result of the SALT talks. The three types of — 


this SSBN are capable of a speed of 30 knots (around 55.5 
km/hr) below surface. Yankees I and II need a crew of 120 
men. To run the Yankee III, 90 men are needed. 


Delta-class SSBNs 

The launch of this class began in 1973. The last models of 
Delta 111 were put into service in 1976. Of these SSBNs, 34 
are operational today, of three types. All employ nuclear 
propulsion, and their engines generate some 60,000 hp. 
The three types put into production all have fairly diffe- 
rent characteristics. The Delta I is 136 m long, 11.6 m wide 
and has a 10 m draught. Delta II is 152.7 m long, 11.8 m 
wide and has a draught of 10.2 m. Lastly, the Delta III is 
155.1 m long, 12 m wide and has a draught of 10.2 m. The 
strategic armament is the same for all three versions of the 
Delta: the first series has 12 SS-N-8s, the second, 16 SS-N- 
8s and the third, 16 SS-N-18s. These three SSBNs are all 
fitted with six 533 mm torpedo-launch tubes. Their under- 
water speed varies from 24 knots (44.5 km/hr) to 25 knots 
(46 km/hr), according to the model. Having a very power- 
ful missile, these submarines could pose a direct threat to 
the American continent. 


Typhoon-class SSBNs 

The date of commencement of construction of this model 
is unknown. On the other hand, we do know that it en- 
tered service some time in 1980. This latest in the series of 
Soviet SSBNs is a veritable monster with a submerged 
displacement of 25,000 tonnes. It is the biggest submarine 
ever constructed in the world. Its 170 m length is not ex- 
ceptional, but its width is much more so. In effect, being 
22.9 m wide, it is practically double the width of its Ameri- 
can counterparts of the Ohio class. This uncommon size 


Four types of Soviet 
submarine: 

Left Delta III nuclear- 
powered ballistic 
missile-firing submarine. 
Centre Golf-class 
conventionally powered 
ballistic-missile firing 
submarine (top), The 
Yankee-class SSBN 
carries 16 SS-N-6. 
Below Victor III class 
nuclear-powered 

attack submarine. 


could actually be a handicap because the Typhoon would 
have great trouble escaping Nato’s special detection ser- 
vice. 

Unlike the preceding generations, this Soviet SSBN 
has its 20 missile launch tubes placed to the front of its 
conning tower. It has 20 SS-N-18s or 20 SS-NX-20s. More- 
over, it is equipped with eight 533 mm torpedo-launch 
tubes. With its 150-man crew, the Typhoon has a speed of 
24 knots (44 km/hr), below surface, which is a slightly 
lower speed than that of the American Lafayette-class 
submarines. 


AMERICAN SSBNs 


The first of the American generation of nuclear-powered 
submarine ballistic missile launchers was the George 
Washington. The first test firing of a Polaris A-1 took 
place in June 1960 and with this event the Americans cros- 
sed an important threshold. The test proved that these 
missiles - which were medium range, 2,100 km range for 
the Polaris A-1, at the time — could be fired underwater, 
which made the operation undetectable. This advance 
was possible due to the miniaturization of intercontinental 
missiles. Their strike strength is very effective. 
The principal objective of SSBNs is to succeed in getting 
as close to their targets as possible without being detected 
. by the enemy surveillance systems. Their capabilities are 
. such that the submarines are able to stay underwater for a 
very long time, and progress slowly very close to the sea 
floor, thus diminishing the risks of detection. 

One problem in particular presented itself to the techni- 
cians: communication between the submarine and base. 
This liaison, which is indispensible in the case of confron- 
tation, in effect is risky, as it means that silence is broken 
and the enemy is able to detect its prey more easily. Very 
sophisticated studies are currently being carried out in this 
area on both the American and the Soviet fronts. 


American strengths 

As with the strategic bombers, the birth of the new mis- 
siles inevitably brought about a radical transformation of 
the existing submarines. These successive modernizations 
avoid the overcostly and extensive work on site required 
by the creation of entirely new models. The US currently 
have about 35 SSBNs in service, and these came out of the 
naval dockyards between 1961 and 1966 before the Ohio 
class. 


George Washington-class SSBNs 

These submarines have a displacement factor of 6,019 ton- 
nes above surface and of 6,888 tonnes when immersed. 
About 116 m long and with a draught of 8.50 m, they are 
propelled by the Westinghouse SSW engine which de- 
velops a total power of 15,000 hp. A George Washington- 
class submarine was the first to carry out the firing of a 
Polaris A-1 when submerged. After having been succes- 
sively equipped with the Polaris A-1 and the Polaris A-2, 
the George Washington-class submarines were then fitted 
with the more advanced Polaris A-3. These missiles, of 
which there are 16 per submarine, are lodged in vertical 
tubes situated behind the submarine’s conning tower. 
Now withdrawn from service. 


Lafayette-class SSBNs 

Lafayette-class submarines were in the dockyards bet- 
ween 1962 and 1966. They succeeded the George 
Washington submarines, but they still continued to be im- 
proved upon, especially in regard to electronic equip- 
ment and 12 of the class have been modified to take Tri- 
dent C4. 

The Lafayette-class SSBN is slightly larger than its pre- 
decessor, being 129.5 m long. A team of 140 men is re- 
quired to run this submarine, which is nuclear propelled. 
As well as its four 533 mm torpedo-launchers, this SSBN 
has 16 Poseidon missiles, or 16 Trident C-3 missiles. Its un- 


Right The American submarine 
USS Sam Houston. 


Below An American nuclear- 
propelled submarine, 
USS Daniel Webster. 


derwater speed is 30 knots (55 km/hr). Although this sub- 
marine is capable of defending itself, it avoids contact with 
enemy units as much as possible, in order not to be discov- 
ered. 


Ohio-class SSBNs 


This, the most modern of the American SSBNs, only en- 
tered service in 1982. Its whole conception was centred on 
the capability of firing the Trident missile, so its charac- 
teristics are directly linked to this priority. 

The silhouette of this new generation of SSBN allows 
them to move more silently, which makes them less vul- 
nerable to acoustic detection. What is more, because of the 
amazing 7,100 km range of the Trident missile this new 
submarine can manoeuvre close to base. 

Ohio-class submarines have impressive characteristics. 
They are 170 m long, 12.8 m wide, and have a draught of 
11 m. They have nuclear-propelled engines with 60,000 
hp. Despite these qualifications, its operational capacities 
are not very well known, but it can be assumed that it 
must be superior to those of the Lafayette-class sub- 
marines. A 133-man crew is sufficient to carry out all the 
functions on board. Its defensive armament consists of 
four 533 mm torpedo-launch tubes, which means it can 
carry the famous Trident 1 missile. Its maximum load is 24 


` missiles, and the launch tubes are aligned in a double row 


behind the conning tower. 


LAUNCHERS 


CRUISE MISSILE 


A strategy between two seas 


Submarine cruise missile launchers differ from their strategic missile-launching 
counterparts. Many of them, including most of the Soviet submarines of this type, have to 
break surface to fire their missiles. They are in an ambiguous position which obliges them to 
surface at the very time when it is in their interest to be invisible. 


SOVIET SSGNs 


Soviet submarine cruise missile launchers began to appear 
during the 1950s. Whisky-class submarines were the first 
to be transformed and to be fitted with two SS-N-3s. The 
next important development was the fitting out of nuclear 
propelled SSGs in the Echo-class. The second version of 
this series is armed with eight SS-N-3 missiles. These SSGs 
(conventionally propelled) or SSGNs (nuclear propelled) 
are, on the strategic level, less formidable than their coun- 
terparts which launch strategic missiles. This is because 
the firing of cruise missiles can only take place above the 
surface. The missile must also be taken over by guidance 
relays. These two requirements seriously hinder the oper- 
ational effectiveness of these SSGNs. What is more, these 
constraints almost completely wipe out the discretion of 
the submarine’s movements. 


Whisky-class SSGNs 

This is the oldest type of Soviet SSGN. Propelled by two 
2,000 hp diesel engines and two 1,350 hp electric engines, 
it carries two SS-N-3 missiles on top of its six 533 mm 
torpedo launch tubes. The missiles are lodged in two 
tubes placed longitudinally on the rear part of the sub- 
marine’s tower. These conventionally propelled SSG’s 
were rapidly outstripped by their Echo-class (1 and 2) 
counterparts. 


Echo 2-class SSGNs 
This second-generation submarine has a 22,500 hp nuclear 
powered engine. It is 117.3 m long, 9.3 m wide and its 
draught is 7.8 m. Apart from its conventional armament, 
which is composed of eight 406 mm and 533 m torpedo- 
launchers, the Echo 2 is fitted with eight launch cylinders 
capable of holding SS-N-3 missiles. When an operational 
surface firing takes place, the launch tubes incline to 60°. 
The hydrodymanics of the submarine mean that it 


Above right A Soviet Whisky-class submarine stranded 
off the Swedish coast. 
Below Control centre of a US Navy submarine. 


travels underwater very noisily, which makes detection 
simple for the enemy. 


Charlie-class SSGNs 

This is the most powerful of all classes of SSGN. It can 
rival SSBNs in both power and speed. It has a 30,000 hp 
nuclear power plant, is 102.9 m long, 10 m wide and has a 
draught of 7.8 m. Its armament is somewhat more sophis- 


SS 
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ticated than its SSGN counterparts. It can fire SS-N-7s or 
SS-N-9s while submerged. With its 90-man crew, Charlie 
can reach a maximum underwater speed of 28 knots 
(52 km/hr). 


Papa-class SSGNs 


With the Papa-class, the Soviets’ intention was to refine 
the Charlie-class further. This improved version of the 
Charlie is 109 m long, 11.5 m wide and has a draught of 7.6 
m. Its missile armament is also reinforced, having ten SS- 
N-9 launch tubes. 


Oscar-class SSGNs 

The latest of the SSGNs, this giant was launched in 1980 
and displaces 18,000 tonnes underwater. Its 24 SS-N-19 
missiles can be launched when it is submerged. It also has 
eight 533 mm torpedo-launch tubes. With a crew of 130 
men, it achieves a maximum speed of 30 knots when sub- 
merged. It is 158.5 m long, 11.5 m wide and its draught is 
11 m. 


THE AMERICAN OPTION 


The beginning of studies carried out by the United States 
Navy on the subject of submarine-launched cruise missiles 
goes back to 1946. The first missile to be perfected bears 
the name Rigel. Its immediate successor was named Tri- 
ton. Although these were both highly sophisticated pro- 
jects, they were eventually abandoned. A new generation 
brought with it the Regulus I and 11 of the 1950s and, from 
1974, a new project saw daylight in the shape of the 
Tomahawk programme. It must be noted here that this 
missile may be launched from no matter which type of sub 
marine. All it needs is a submarine equipped with 533 mm 
torpedo-launchers. Contrary to the Soviets, who have 
deployed a large fleet of purpose-designed SSGNs, the 
Americans have opted for the flexibility of use of these 
particular SLCMs. The US Navy planned to procure 1,720 
Tomahawks between 1983 and 1987. Some of these will be 
mounted on launchers attached between the external and 
the pressure hulls of submarines. Each submarine will 
carry 12 Tomahawks. The targets envisaged are land 
targets, as well as enemy ships. 


LAND-BASED BALLISTIC 
MISSILE LAUNCHERS 


The risks of immobility 


Condemned to immobility, underground silos are no longer safe. They are at the mercy 
of an enemy first strike. For several years, new solutions to this problem have been proposed 
and implemented, but no permanent solution has yet presented itself. 


Whatever the improvements which may be devised, a 
ground-based silo or vehicle which launches ICBMs will al- 
ways have an enormous handicap to overcome. In contrast 
to the strategic bomber and the submarine, which have mo- 
bility as their prime asset, land-based launch systems cannot 
completely free themselves from their dependance on the 
earth. And, in current conditions, stationary is a synonym 
for vulnerability. 


Protected sites 

Protected launch sites are the first to be menaced. On the 
subject of strategic arms, nothing is said but all is known. 
The Americans know perfectly well where the Soviet 
stock and launch sites are. Moscow’s military men are ona 
par with the Americans in this matter. It is even stated 
that, in the hypothetical situation of a first strategic strike 
being launched from the East, a great deal of the US capa- 
bility would be competely destroyed. It is also very likely 
that the mobile American strategic weapons would 
quickly unleash a devastating reply. 

Because of their perfectly well-determined geographic 
location, fixed launch sites can easily become the prey of 
enemy ICBMs. Even if the missile was not directly hit, the 
technical instruments alongside it and vulnerable beneath 
insufficient covering, would no longer be capable of suc- 
cessfully carrying out strategic firing. In August 1980 the 
US Secretary of Defence said “The Soviets are now deploy- 
ing thousands of ICBM warheads accurate enough to 
threaten our fixed Minuteman silos.’ The first-strike des- 
truction of such silos would not only knock out an enemy’s 
firepower, but would also create an enormous amount of 
radioactive dust. The US office of Technology Assessment 
has calculated that up to 20 million Americans would die 
as a result of this fallout. 

Underground silos have replaced exterior launch pads, 
which were at the mercy of tactical bombs. The subterra- 
nean installation of an ICBM launcher is very sophisti- 
cated but the fact remains that the security of the whole is 
not up to the technical prowess of the launcher. 

Two more specific problems arise. These are the evacu- 
ation of the exhaust gases and the time necessary to put 
the launcher into operation in the case of an alert. The lat- 
ter is another handicap to the system of fixed firing, as its 
security set-up necessitates a delay of vital minutes before 


it becomes directly operational. 


The New Generation 

One thing is indisputable fact. Not all intercontinental bal- 
listic missiles can be adapted to be fired from strategic 
planes or nuclear submarines, so terrestrial alternatives 
must be found. The underground silo, which in any case is 
very expensive, also seems to be outmoded. Americans 
and Soviets are both currently looking at replacement 
programmes which would be capable of solving the prob- 
lems of immobility. Some of the ideas are extemely ex- 
travagant. 


Proposed or tested solutions 

Strategists from both countries began by attempting to 
convert whatever it was possible to convert. By modifying 
the profile and size of an intercontinental missile, it is pos- 
sible either to deploy it on strategic bombers or on nuclear 
submarine launchers. One could also create a fleet of erec- 
tor/launch lorries which would be capable of firing the mis- 
siles. Numerous scenarios have been elaborated in this 
connection. Notably, the proposed construction of several 
thousands of protected shelters which would be capable of 
housing 300 ICBMs deployed on lorries. This strategy is 
based on the continuous rotation of wheeled vehicles in 
the shelters. At any given moment, the enemy would not 
know exactly where the 300 missiles were to be found, as 
they could be dispersed in nearly 10,000 possible hiding 
places. The enemy would then be faced with a very dif- 
ficult problem. 

In the same spirit, it is possible to imagine an under- 
ground network of trenches over which the missiles would 
be manoeuvred along kilometres of track. The same 
problem would arise for the enemy who would have to 
locate, with relative precision, the ICBMs lost in an im- 
mense labyrinth. Very costly studies are currently in pro- 
gress. The total cost of such a programme would inevitably 
be colossal, but such is the state of affairs that the super- 
powers regard security as priceless. 

The problem of ensuring the security of land-based mis- 
sile launchers will not quickly be solved. In effect, prob- 
lems multiply as new systems of surveillance by satellite 
increase the possibility of the detection of launchers. 


Above Impression of a 
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battle, was deployed in 
fixed-site silos. 
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CLEMENTS OF 
STRATEGIC 
DEFENCE, 


The Eyes and Ears of 
Moscow and Washington 


It might seem totally absurd to the observer that both Soviets and Americans have enough 
weapons, missiles and bombs to annihilate the entire planet several times over. This hunger 
for arms, which many feel bodes ill for the future, arises from the fact that the two great powers 
are not only developing their offensive potential. They have each also woven a defensive web 
which is capable of stopping the aggressor in his nuclear tracks. A missile is, therefore, not 
certain to reach its target. As a result, more missiles are kept in reserve as back-up systems. 
If the public is aware of the number of missiles which each of the two Great Powers has at 
its disposal, itis much less well briefed on the fact that both Soviets and Amricans today possess 
a very large defensive capability, in which satellites of all kinds are involved. What follows is 
a description of the latest systems deployed by the Supe POTS: The outcome of any eventual 
conflict may well hinge on their reliability. 


American tardiness 

Over the past 20 years, the Americans have fallen behind the Soviet Union, in the matter 
of defence. Currently, the Americans have fewer than 120 land or plane-carried AWACS 
radars, as against several thousand on the Soviet side (although the reliability of the Soviets’ 
radars has sya to be ae J What i is more, the E - do not r PSS í a single. air-to- | 


THE SOVIET DEFENCE 


ORGANIZATION 


Even though offensive armament is very important to the 
Soviet Union, their work in this field has never been at the 
expense of their defensive elements. That is a first priority 
of the Moscow strategists. Development of ICBM or 
SLBM-type missiles took place alongside the develop- 
ment of a panoply of defensive weapons, where the prior- 
ity was given to a very sophisticated system of detection. 
This was because it is well understood by the superpowers 
that dissuasion is one thing, but that neither side can afford 
to be without a means of defensive reply to intercontinental 
missiles. 

In the very specialised domain of early warning systems, 
the USSR has always had the upper hand. Today, the 
Americans seem to have narrowed the gap. 


A late start 

The Soviets only adopted the defensive option at a late 
stage in the proceedings. Until the early 1960s, it was rela- 
tively easy to trespass on the Eastern giant’s airspace, as 
there were only Mig-15s on patrol. For many years, the 
Soviet Union was bringing up the rear of the ICBM race as 
well, the Soviets finally achieving strategic parity with the 
US in 1969. 

An important date in the history of Soviet defence sys- 
tems was May 1, 1960. On that day, the U2 plane piloted 
by the American Gary Powers was shot down. He was fly- 
ing at an altitude of 20,000 m. The missile which grounded 
him was one of a new generation of surface-to-air missiles, 
the SAM 1. 

During that same year Moscow decided that the organi- 
zation of defence should be integrated into a united com- 
mand system. From that moment, the Soviets advanced 
quickly. The age of anti-missile missiles was born. The 
basic theory of the anti-ballistic missile defence is 
straightforward. If an enemy ICBM is launched, it will be 
detected by long-range early-warning radar. Data on the 
missile’s flight is then fed to a computer which calculates 
the trajectory and ETA. The computer also controls the 
launching of an anti-missile missile in reply. This ABM, 
and itself armed with a nuclear warhead, intercepts the 
ICBM before it reaches its target. In the late 1960s, Mos- 
cow was protected by a belt of first generation ABMs, 
code-named Galosh. The Air Defence Command, Protivo 
Vozdouchnaya Oborona Strany (PVOS), established in 
1954, became one of the most important arms of the Soviet 
Forces. 


Strategic defence forces 

PVOS has succeeded in setting up the most powerful 
strategic defence force in the world today. This force in- 
cludes active resources, such as interceptor aircraft, sur- 
face-to-air missiles (SAMs), and anti-ballistic-missiles 
(ABMs). It also covers passive measures, such as surveil- 


lance and early-warning systems, the protection of instal- 
lations, electronic counter-measures (ECMs) and the or- 
ganization of civil defence. 

When combined with the trend of the strategic offensive 
capabilities, the elements we are looking at here indicate a 
deep concept of defence. As for early-warning systems, 
the Soviets have about 7,000 radars distributed all across 
their territory. Their main mission is to detect and inter- 
cept unauthorized planes, entering Soviet air space, and 
their existence was highlighted by the tragic episode of the 
South Korean airliner. 

The PVOS has an almost impossible task on its hands. 
In effect, guarding such a large area is virtually out of the 


The satellite-tracking station at Maui, 
Hawaii, part of the USA’s global Spacetrack system. 


question. Be that as it may, the existing systems are 
periodically modified and improved upon. For example, 
an airborne system of advanced warning, of the AWACS 
type, is currently being brought into service. The machine 
which carries this radar is an 11-76 Candid, and the de- 
ployment of planes of this type should begin soon. 


Anti-ICBM systems 

The Soviets are well equipped to hunt ICBMs. A first line 
of detection is made up of trans-horizon radars, which are 
capable of detecting the launch of American or Chinese 
ICBMs. A network of detection by satellites completes 
the set-up. Next, there is the second system, equipped 
with hen house-type radars, which are emplaced on the 
Soviet frontiers. A new generation of phased array radars 
is currently being worked on, in an attempt to make the 
defence system impenetrable. 

So far as the fight against tactical missiles is concerned, 
the Soviets have the only operational system of ABM 
weapons in the world, though it must be noted that ABMs 
were strictly controlled by the terms of the SALT I talks. 


Left The Soviet 
satellite, Kosmos 954, 


Below US-originated 
impression of a reported very 
large Soviet phased array radar 
station at Kranoyarsk, capable 
of directing anti-ballistic 
missile defences. 

Right Drawing showing the 
new concept of distribution of 
MIRVs. 


Zones covered by ballistic missile detection 
and pursuit systems 


Launch detecting satellites 

Trans-horizon radars 

HEN HOUSE radar 

Special antennae radars under construction 


Moscow’s ABM radars 


The defence of the capital is currently the main priority in 
this research area. Muscovites benefit from the recent in- 
stallation of a giant phased array radar. Its technology is 
close to that of the now defunct American ABM system 
Safeguard but the Moscow system is bigger. 


Air defence 

Here again, the Soviet Air Defence system is the most 
powerful in the world. The greatest concentration of re- 
sources is in European Russia, in the military industrial 
zones situated to the east of the Ural. These air defence 
systems have absolutely nothing in common with the de- 
vices which the USSR puts on the world market, as those 
used internally are highly sophisticated and powerful. 


Human potential 

The USSR employs enormous human potential to put all 
these systems into action. In effect, some 500,000 people 
are assigned to the PVOS, not counting the several tens of 
thousands of men who make an important contribution in 
the various satellite countries of the Warsaw Pact. 

The number of interceptors, joined to the number of 
ABMs, greatly outnumbers the operational potential or 
air capability which the West has at its disposal. However, 
this disproportion between the risk and the prevention of 
risk is partly explained by the fact that Soviet territory is so 
immense that it is very difficult to accomplish its defence. 

At the organizational level of passive defence, the set of 
programmes is placed under the auspices of the Ministry 
of Defence. The chief of civil defence is the vice-Minister 
of Defence and an army general. Full-time civil defence 
staff exist at all levels of the Soviet administrative struc- 
ture. There are also personnel who deal with civil defence 
in all factories, public services and other important collec- 
tives. In the case of war, the administration of civil de- 
fence, which is considered to be a huge integrated com- 
mand system, will play a very important role in the up- 
holding of the State’s authority and the functioning of the 
economy. 

Despite everything else, civil defence missions would be 
greatly helped by the presence of numerous urban shelters 
in the USSR. The passive defence programme equally an- 
ticipates the safeguarding of the economy during wartime 
by protecting the workers by means of shelters in the actual 
factories. The protection of the population would be 
assured above all by a massive evacuation of the large 
urban centres. 

In peacetime, 150,000 people are employed in civil de- 
fence. In the case of a war, this human potential could be 
multiplied to amount to 16 million individuals. The USSR 
spends annual sums of over £9,000m on this sector of 
defence. 
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THE US DEFENCE 


NETWORK 
Search the skies 


A PAVE PAWS radar watching the oceans to detect firings of SLBMs against the United States. 


The first patent for something resembling radar was 
granted in 1904. It was ineffective at ranges of over amile. 
Today innumerable radars, sensors and satellites are per- 
manently scanning the horizon and beyond. Exercises are 
constantly being carried out to test the reliability of de- 
fence systems that must swiftly react to any evidence of a 
hostile threat. 

The NORAD defence system was set up in 1958. Its aim 
was to provide the US and Canada with a sufficient 
guarantee of early warning. The main threat at the time 
came from high-altitude bombers. Later, ICBMs and 
SLBMs launched from submerged submarines were 
added to the Soviet armoury. A giant network of detection 
systems relying mainly on radars and satellite surveillance 


was then created in order to cope with any new threats. 


The situation changed in 1983. The Soviet bomber fleet 
now only numbers low-altitude penetration machines such 
as the Backfire and Blackjack, which are scheduled to be- 
come operational before the end of the 1980s. They are 
equipped with air-to-surface cruise missiles, as well as with 
electronic counter-measure devices (ECM) aimed at 
scrambling all detection systems. Soviet ICBMs are also 
now equipped with independently guided multiple nuclear 
warheads. 


NORAD ?’s main job, therefore, is to keep up to date 
with any Soviet improvements, a race in which counter- 
technique has to be continually on a par with technique. 
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Surveillance network of 
NORAD’s radars 


Operators in front of their control screens. 
Teams are on watch 24 hours a day. 
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Only one of the próposed four installations is operational today, in 
ah experimental capacity. 


Formidable systems 

Constantly updated and perfected, the North American 
surveillance systems have become formidable — although 
not quite the equal of their Soviet counterparts. Numer- 
ous radar stations, military as well as civilian, make up a 
tightly knit network with NORAD's central command 
buried in Cheyenne Mountain. 

The first line of advanced detection consists of three 
passive defense space satellites, model BLOCK 647 EW, 
with infrared sensors able to detect exhaust fumes coming 
from any missiles launched from Soviet territory. 

On land, several other detection and alarm networks 
are operational. The most advanced system is a double 
chain of radar stations situated in North Canada and 
Alaska. Some of the 13 radars of the SEEK IGLOO chain 
in Alaska are currently being replaced by a new detector, 
the AN/FPS 117 (a radar station with minimal manning) 
which is a considerable asset to the system. 

The new radars operate on the L frequency, with a 
maximum range of 370 km and are more reliable. Au- 
tomatic descrambling gives them better cover at low al- 
titude. Moreover, they are designed to operate at —57°C. 
These new generation radars are currently being tested 
and are scheduled to become operational in the very near 
future. The 31 radars of the DEW LINE chain (remote 
early warning line) spread along the northern coast of 
Canada are still able to detect any penetration by bombers 
coming from the north of the polar zone. 


Close alert systems 

Two other closer alarm systems are in operation along the 
border between Canada and the US. These constitute the 
network, whose radars act more on behalf of civilian air 
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traffic control than for military alert. 

In order to reinforce this network’s surveillance capac- 
ity and to increase its range, NORAD periodically puts 
some E3 A Sentry (AWACS) machines into action. These 
planes, which carry a radar which gives them a characteris- 
tic profile, operate principally in five sectors. They func- 
tion to fill the gaps of low-altitude detection by land-based 
radars. The principal AWACS radar has an excellent 
capacity for low-level detection, both at sea and above 
ground. When flying at an altitude of 900 m, it can gather 
all sorts of intelligence information in a circular zone 800 
km in diameter. Each AWACS radar can be directly 
linked to NORA D’s command post. 


Top The AWACS E 3A SENTRY is an essential system 
for NORAD. The system can detect planes at ground 
level and those flying at high altitudes equally well. 


Left Drawing of a DSP rapid alert satellite. 


Currently, there is a programme to study the develop- 
ment of a new generation of detectors. This type of over- 
the-horizon backscatter radar (the OTHB) will be capa- 
ble of detecting planes at a distance ranging from 900 to 
3,300 km, which is an enormous advance. 


Special polar approaches 

NORAD, however, is not completely satisfied with the 
networks described above. They have neither the range 
nor the accuracy necessary to detect missiles before their 
impact. Other systems have, therefore, been set up. For 
ICBMs the shortest route between the US and the USSR 
is over the North Pole. Consequently, the Americans have 


Above Some of the computers used at Cheyenne 
Mountain. 


built a ballistic missile early warning system (BMEWS) to 
cover the polar approaches. It consists of three stations: 
Clear (Alaska), Thule (Greenland) and Fylingdales (United 
Kingdom). This network, which has been in place for 22 
years, is being updated. The first of these radars to be built 
was the one in Greenland - the largest and most powerful 
radar of its time. It had four antennae, each more than 90 
m wide and transmitters using millions of watts of peak 
power. It could detect a missile at 4,800 km and its com- 
puters could almost immediately determine the missile’s 
trajectory, target and time of arrival. The missile might be 
travelling at 320 km/min, but the radar could provide at 
least 15 minutes’ warning of an attacking ICBM. The 
BMEWS system is complemented by the intervention of 


the PARCS radar (Perimeter Acquisition Radar Charac- 
terization System). 


Protecting the southern flank 

To parry any attack coming from SSBNs cruising in the 
Caribbean seas, for example, two PAVE PAWS stations 
have been equipped. One, at Otis AFB (Massachusetts 
looks after the Atlantic sector, and the other, at Beal AFB 
(California), guards the Pacific zone. These installations 
have very impressive capabilities. The Beal radar, for 
example, can detect an object the size of a tennis ball in the 
region of Hawaii, some 1,900 km away. 


Conclusion 

The US early warning system was neglected for too long 
while priority was given to technological progress in the 
field of offensive weapons. NORAD is now trying to make 
up for this deficiency. 

The US presently considers that an early-warning 
capacity is as important as all other strategic components. 
At a time when the nuclear powers have multiple means of 
destruction at their disposal, one might be tempted to con- 
centrate on the horror of strategic reprisals and consider 
defence to be a useless luxury. Investing in protection is, 
however, the best guarantee. 


Left The BMEWS station at Thule in Greenland, and a 
plan of the way the OTHB system functions. 

Below One of the DEW LINE stations in the Arctic and 
(inset) the control station at Cheyenne Mountain. 
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Space has 4 ded a new dimensiófito modern warfare. It provides a strategic position which 

has no equal. Both the US and the §eviets have realized this, and have started on ambitious 

space programmes oscow, for themoment, seems to have the edge. 

During the pastien, ars, the Soviets have launched four to five times as many satellites as 

the Americans. *s¢ 2". 


In 1982, the Sovieisgh arent! sent up 73 military satellites, whilst the US only launched 
nine. What is more, the Soviets possess the only system of space weapons in the world: a threat 
to any low-orbiting American satellites. 


The Satellite killers 

Technicians in the USSR are working hard on a project 
which directly threatens geostationary satellites, and 
which may well be in action before the end of the 1980s. 
The Soviets recently carried out a combined exercise, 
simulating a nuclear attack on the USSR. By deploying 
their ICBMs, their SLBMs and their ASATs (anti-satellite 
weapons), they attempted to demonstrate to the West that 
their anti space-vehicle weapons are already integrated 
into their operational strategic system. 

Other land-based systems which have already been 
tried out include various measures of electronic war aimed 
at interfering with communication by satellite, and new 
laser techniques. One of these, a high-energy programme, 
is three to five times more advanced than those currently 
in development by the US. The Soviet manned space 
programme is much more intensive than that of the 
Americans. Soviet cosmonauts manning Salyut-type orbi- 
tal stations are already familiar with space. 


A trump card 

In an attempt to gain ground, the US Air Force has just 
added a completely new area of command to its potential: 
space. More than 70 per cent of long-range military com- 
munications travel by satellite. Missile alerts, and air and 


space defence depend entirely on the rapid detection of 


orbital devices. 

As a result, Space Command has, since its inception, 
ugdertaken to carry Out numerous and important mis- 
sions: 

1. Surveillance, detection, pursuit and identification of all 


* objects in terrestrial orbit. Some 30,000 observations are 


carried out daily. The orbit of each new flying object is 
identified with the aid of complex calculations. 

Before being indexed, each new space vessel is iden- 
tified. 


3. The Trajectory Impact Point (TIP: pursuit and esti- 
mate of landing point). This particular mission of Space 


0f such defence’. 


Command's provides NORAD with very important infor- 
mation about the various places where a vessel might crash 
were it to survive re-entry into the atmosphere. 

NORAD can put this information to any use it wishes. 
Obviously, every new object does not set theair defence sys- 
tem in motion as would an attack by an ICBM. Space has 
now become reasonably accessible to the US thanks to the 
successful outcome of the tests on the Shuttle and the first 
commercial flight by Challenger. 

The US now possess a rapid, practical device. which is 
capable of putting useful, relatively heavy loads into low 
orbit; of giving space rockets access to low or medium or- 
bits, and providing the opportunity of a more frequent 
human presence in space. The future actions of the Shuttle 
will be determined by Space Command. The Combined 
Space Operations Centre (CSOC) will be operational at 
the beginning of 1986. 


A single offensive task 

The only offensive task carried out by Space Command is 
the use of ASAT (anti-satellite) techniques. Space Com- 
mand considers that this arm is an essential element in the 
strategy of dissuasion. They are currently experimenting, 
in collaboration with Air Systems Command, on a project 
whereby a device placed in low orbit would act as a minia- 
ture anti-satellite-device guidance vehicle. It would be 
fired from an F-15 interceptor. The actual activation of 
this device is not expected before 1986. 

General Hartinger, Chief of Space Command, is clear 
about the importance of such developments: “It is clear that 
space is the place of the future and that more and more 
missions will be backed up from space. Space-based sys- 
tems could modif@ the fundamental principles of national 
strategy. Now, the sky can carry other viable choices, 
other investment plans. As President Reagan said, his aim 
is to be able to count on a defence system for our future 
security. A system based i in Space would be a key clement 


THE ELITE 
TROOPS 


The aristocracy of the battlefield 


Almost every nation has, at the core of its military strength, one or more special units. 
Composed of men dedicated to success — and their comrades — these elite corps have forged 
for themselves, during recent conflicts, a reputation which rubs off on the more conventional 
troops. Special units, though the prestige element of any army, cannot win wars by themselves. 
But their intervention in many historic battles has often been a determining factor. 

The American Marines are one such elite that has recently, in Lebanon, re-established a 
reputation for taking on unenviable tasks. And, during the past half century, they have 
attempted to defend the interest of the star-spangled banner from Korea, Vietnam, Lebanon 
to, most recently, Grenada. Such soldiers, often astonishingly youthful — as observers of the 
British paras in the Falklands witnessed — have undoubted resources. And even in an age 
when the final decisions of warfare are made by remote calculations, raw courage still has a 
part to play. 

On the Soviet side, the men belonging to the rapid deployment forces give the impression 
of emerging from the same mould as their American and UK counterparts. There is plain 
evidence of the same fierce determination, the same military competence. 


Left Soviet paratroops in training. Below American marines, still international troubleshooters. 
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THE SOVIET RAPID 
DEPLOYMENT FORCES 


Danger is 
their destiny 


Even though the nuclear bomb has ushered in a new era of 
warfare, every state retains its own conventional forces. 
The Soviet Union is no exception. Soviet-American 
rivalry has resulted in a strategy of maintaining consider- 
able conventional forces to fight possible limited wars, 
alongside the nuclear arsenals which may make such com- 
bat irrelevant. The ‘permanently operating factors’ laid 
down by Stalin for the conduct of war in 1942 have been 
rendered obsolescent by the Bomb. The superpowers, 
however, are hedging their bets. The US keeps its Marines 
on standby, and the USSR continues to groom its rapid de- 
ployment forces. 

The capabilities of the Soviet rapid deployment forces are 
immense. They have been amply demonstrated during the 
past few years, not only during manoeuvres in the USSR, 
but also during a series of external interventions. Their ex- 
pertise in piloting airlifts, the lightning invasion of Afghanis- 


Right Training in parachute . 
jumping, which is the basic 
skill of rapid deployment 
forces. 

Left Soldiers of the Soviet 
elite receiving orders before 
an operation. Behind them, 
the BTR-60. 

Below Assault by the Soviet 
naval infantry in a BTR-60. 
Below left The elite corps 
undergoing intensive 
training. 


tan and the impressive reinforcements of the Soviet navy are 
all tangible proofs of the great capacity of this new arm. 
The Soviet Union started to show an interest in the ac- 
tivities of military parachuting at the beginning of the 
1920’s. Moscow’s strategists began to test the performance 
of these new units on internal missions. At that time fairly 
frequent uprisings were taking place along the Afghanis- 
tan border and could be put down more rapidly with the 
use of these small groups who made possible the organiza- 
tion of disembarcation during operations by air. At this 
point, the stage of training exercises was already over. 
Special troops were face to face with combat conditions. 


The first steps 

As the 1930s approached, the resistance in occupied 
countries of Central Asia presented a threat to Soviet 
authority. The difficulties linked with the difficult terrain 
of the countries concerned prohibited any large-scale in- 
tervention. Specially trained teams were airlifted in and 
given the job of attacking. Their first raid of this type took 
place in 1928, and was a success. The impact of this fairly 
limited commando action nonetheless determined the de- 
velopment of the Soviet military doctrine. It had deep im- 
plications. During World War II, the Red Army’s new ad- 
dition was able to extend itself, and the special units made 
themselves felt on several fronts. Massive assault by para- 
troops with air-dropped supplies was another innovative 


Below Parachutists deployed over a signposted landing zone. The 
advance starts immediately after the jump. 
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tactical concept, which was developed by the Soviet Union 
in 1932. 


Post-war period 

In the mood of the general consensus of effort to moder- 
nize the Soviet armed forces during the first phase of the 
nuclear option, the airborne and naval infantry were more 
or less overlooked. The 10th Airborne Force, created dur- 
ing the war, was disbanded due to a lack of specially 


_adapted transport planes. Because of this, the activities of 


the Soviet paratroopers were considerably curtailed. The 
USSR, which at that time was in the grip of two traumas — 
the impact of the 1941 German invasion and the fear of 
nuclear annihilation — concentrated all its resources on the 
defence of its national territory. 

Nevertheless, something was achieved in June 1946. 
The airborne forces officially ceased being under the com- 
mand of the Air Force and came under control of the 
Ministry for the Armed Forces. They were organized into 
airborne and parachute divisions and were equipped with 
light tanks of the ASU-57 type, which were armed with 57 
mm guns. What is more, in order to recompense the units 
for their exploits during the war, the status of elite troops 
was created. At the same time, they were given the title of 
Guard Units. 

In 1954, General Margelov was appointed Commander 
in Chief of the Airborne Forces serving for 22 years. 
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The 1960s boom 


Following the reorganization of the Soviet armed forces in 
the 1960s, which was linked to the development of the 
world political situation, airborne troops began to acquire 
considerable importance. Large autonomous units were 
created. They had huge transport planes at their disposal 
for long-distance missions and the national airline, Aero- 
flot, was able to intervene and participate in the transport 
of military equipment. The first operational test of these 
post-war Soviet units took place in Prague in 1968. The 
subsequent operation, though not directly executed by the 
airborne troops, nonetheless heralded an important change 
in the Soviet concept of external engagements. 

When Egypt came under heavy pressure from the Is- 
raeli Air Force at the end of 1969, President Nasser per- 
suaded the Kremlin to act rapidly and decisively. Until 
that time, the Soviet doctrine had been to confine service 
units within a rigid organization which strictly defined their 
operational limits. In 1969, for the first time, a flexible, ap- 
propriate organization was set up in a matter of 48 hours. 
A complete air defence division flew to Egypt. The Soviets 
installed long-distance communication stations as well as a 
control centre for sea and air transport which enabled 
large quantities of materials to be brought in to carry out 
the necessary work. The organization of this system was a 
great success for the rapid intervention troops. 


The naval infantry 

The naval infantry was dissolved in 1947, after a distin- 
guished past that included the battles of Moscow, Stalin- 
grad and Leningrad. It was only in 1963 that the Soviets’ 
interest in amphibious operations was rekindled. This new 
interest was certainly influenced by the spectacular actions 
of the US and British Marines in the Middle East. The 
Soviets supplied the naval infantry with enormous 
capabilities. The Soviet naval dockyards began to con- 


Above The huge Soviet Antonov An-22 transport aircraft. 
Right Rapid-deployment troops leaving an Antonov-22. 
These planes are part of the air-lift operations which are 
the spearhead of this kind of exercise. 

Facing page PT-76 amphibious AFVs swim ashore from an 
assault ship. /nset Soviet naval infantrymen leap from a 
BTR 60 amphibious APC. 


struct landing craft and converted Bira-class cargo boats. 
Soon, the first, medium-size landing craft of the Pol- 
nochny class were in hand. They were capable of carrying 
six AFVs. At the end of the 1960s, the naval infantry num- 
bered 8,000 men. 

Subsequently, a new generation of landing craft was 
conceived and brought into being. Giants such as the Ivan 
Rogov were created. This last is a 13,000-tonne amphibi- 
ous assault ship, which is capable of carrying air-cushioned 
landing craft. The current strength of the Soviet naval in- 
fantry has increased to 12,000 men, split into five amphibi- 
ous units. They are deployed with the four Soviet fleets. 

As they are highly trained in the establishment of beach- 
heads, these units can also be used in operations to cross 
large cuttings or in small-scale raids on key objectives. The 
improved mobility provided by the big air-cushioned vehi- 
cles makes possible surprise landings by full forces on 
coastal installations, with an aerial cover supplying close- 
fire support, and eliminates the giveaway approach of 
slow boats in the zone before operations are activated. 


Today’s airborne troops 

There are now eight active airborne divisions in existence. 
These large units are used in tactical and strategic opera- 
tions. Nevertheless, the growing importance of Soviet en- 
gagement in the world and the Soviet troop-carrying 
capabilities has accentuated their ability to carry out long 
distance missions. A demonstration of this is provided by 
the alerting of airborne units during the crises which fre- 
quently shake the world. These units are extremely valu- 
able as a rapid-deployment force. 

In wartime, the units will certainly be attached to the 
command posts in the theatres of operation. The most 
notable of the deeds of these large airborne units is the 
invasion of Afghanistan, when a reinforced airborne div- 
ision served as the spearhead for the main thrust of several 
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SOVIET AIR TRANSPORT 
PLANES 


CAPACITY | LIVE LOAD [FLIGHT RANGE 
(max.) (max. live 
load/empty 
in km) 


An-12 (Cub) 
Turboprop engine 
An-22 (Cock) 
Turboprop engine 
An-26 (Curl) 
Piston engine 38 men 
| IL-14 (Crate) 
Piston engine 32men 
IL-18 (Cost) 
Turboprop engine 90 men 
IL-76 (Candid) 
Turbojet engine 


105 men 550/5,000 


5,000/10,950 


350 men 


980/2,930 
1,740/3,200 
3,700/6,500 


200 men : 5,000/2 


*Range with fifty per cent of the maximum live load. 


divisions of motor rifle troops. The performance given by 
the Soviet forces on this occasion was highly impressive. It 
showed their capacity to act in a decisive manner, with 
competence and efficiency, which is more than can be said 
of most of the troops travelling on the Afghanistan roads 
in later years. 


Modern Divisions 

A modern airborne division is composed of three combat 
regiments and comprises some 7,500 men. Equipped as it is 
with a complete panoply of all kinds of arms for every 
use, the division is fully operational and able to carry 
out its various missions almost independently. To be sure 
that they are fully prepared, all the airborne divisions keep 
their equipment ready loaded on palettes and packed in 
protective material. Specially allocated vanguard units 
take turns to maintain a full state of alert around the clock 
with their vehicles loaded and well-supplied. The rest of 
the division trains with the reinforcement troops. Training 
schools, camps and armouries are all situated close to the 
air base complexes. 

Regular exercises keep the officers, troops, and units 
assigned to them in peak condition. 

During recent parachute exercises, a Soviet airborne 
division dropped its men and materials in less than 22 
minutes, after having covered more than a thousand 
kilometres to arrive at the jump zone. In this operation, 
the division was still using the fairly old troop carriers. 
With the new machines it now has — II-76 long-range 
jet combined with the An-22 — its capacities seem to have 
increased even further. 

Finally, the large Soviet airborne units use helicopters 
for their tactical missions in order to provide the back-up 
for land forces attacking vital objectives, such as sector 
command posts, rear installations and communications 
lines. In this case, operations combined with parachute 
jumps and helicopter attacks are to be envisaged, as we 
have been able to see for ourselves during the most recent 
` exercises by the Warsaw Pact’s forces. 

Acting in conjunction with special forces such as com- 
mando units trained to put down insurrections, destruc- 
tion teams operating against key rear objectives, and with 


naval infantry units who can seize beach heads and sites 
for crossing rivers, the Soviet airborne units have, as 
one of their special objectives, the responsibility of de- 
stroying nuclear-arms emplacements. In a critical situa- 
tion, they must seize these emplacements and prevent 
them from becoming operational. For these missions, spe- 
cially trained units can be used to reach the installations by 
stealth and then capture them without encountering any 
opposition. 


Shock tactics 

The Soviet Union has become a world power whose forces 
are capable of striking anywhere in the world. Established 
in numerous countries, following direct or indirect inter- 
vention, military aid posts exists in most places which are 
of obvious strategic interest to Moscow. Study of any map 
of Africa or of Asia, clearly suggests how it would be possi- 
ble for the Soviets to undertake a large-scale military oper- 
ation. It possesses adequate, perfectly trained and equip- 
ped forces. In parallel, the air transport capabilities carry 
on improving both in range and in load-capacity. 

The Soviet Navy has developed so much that it is an im- 
pressive power in itself, and its amphibious forces have 
added a new dimension to combined long-distance opera- 
tions, which could have enormous implications for the 
course of a hypothetical world war. 

Thanks to their far-flung bases and reprovisioning in- 
stallations in the Soviet Union’s sister countries, the Navy 
and the Air Transport Arm can operate almost at will. 
Bases established in Libya or in Syria could become depar- 
ture points for strategic operations. Their capacity for 
mass transport of materials by sea is equally a fundamental 
ace in Moscow’s hand. 


The real value 

Even so, however impressive the Soviet intervention 
forces may seem to be, there is an important point which is 
generally neglected in any estimate of the Soviet opera- 
tional capacity: their lack of combat experience since the 
end of World War II. None of the actions carried out since 
the end of the conflict have given them the chance of test- 
ing their combined air and amphibious forces. Although 
training exercises and large-scale manoeuvres might allow 
them to overcome some obstacles, in the absence of true 
combat conditions, it is difficult to make a concrete judge- 
ment of the value of these elite rapid-intervention units. 
Traditionally, the greatest effectiveness of Soviet troops 
has been in the defence of their own territory, rather than 
in aggressive invasion of hostile territory. The ‘Great 
Patriotic War’ is still the term used in reference to World 
War II, and the ability to absorb punishment and to cling 
to each inch of the fatherland has never been more doggedly 
demonstrated than on the streets of Stalingrad and Lenin- 
grad. The most extreme conditions of winter warfare in 
particular are more easy to bear for a Russian soldier than 
for any would-be invader. By contrast, the same soldier — 
plunged into combat on foreign battlefields — has shown 
rather less enthusiasm for the fray. Despite strict censor- 
ship, many reports have emerged from Afghanistan to 
suggest the disenchantment of ordinary soldiers at having 
to fight a war so far from home. In addition, when Russian 
soldiers have had to take action against uprisings in fellow 
socialist states such as Hungary and Czechoslovakia, they 
have shown little enthusiasm for the task. 
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Marines disembarking from their helicop 


In the name of the 
Star-spangled 
banner 


The use of marines goes back in history at least to the ‘heavy- 
armoured sea soldiers’ in the fleets of the ancient Greeks. 
The idea was revived by the British and the Dutch in 1664-5 
and the US Marine Corps of 1775 was modelled along the 
same lines. The corps motto is Semper Fidelis (‘Always faith- 
ful’). 

oo more than a generation, Americans have warmed to 
the exploits of their famous Marines, the United States 
Marine Corps (USMC). 

On November 20, 1943, the Corps participated in the 


ter and getting into position. 


first Allied operation in the Central Pacific: the occupation 
of the atoll of Tarawa. On this occasion, the 2nd Marine Re- 
giment plus a battalion of the 8th of the same corps, worked 
wonders. Covered by fire from American Navy battleships, 
the Marines approached the beach in their LVT-type land- 
ing craft, under cross-fire from the Japanese land based bat- 
teries. By the end of two days, the Star-spangled banner 
was flying over the island. 


Yesterday and today 

The Marine Corps has, nonetheless, travelled a long way 
from the battles it fought during World War 2. The 
memory of past battles still remains an integral part of the 
traditions and reputation of this elite corps. With little 
competition from the use of airborne units, the rapid de- 
ployment of the Marines plays a great part in America’s 
potential overseas operations. The flexibility of use of the 
USMC has made it indispensible in a good number of 
zones in the world where its intervention has been a deter- 
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mining factor: places like Korea, the Dominican Repub- 
lic, Vietnam, Libya, and Grenada. 

It is interesting to note that — in sharp contrast to the 
hardbitten image of the Marines — of the US Army as a whole 
fully 85 per cent of the force consists of mechanics and re- 
pairmen, craftsmen, administrative and clerical workers, 
electronic specialists, and various service personnel. The 
percentage of combat troops is even smaller in the US Air 
Force. 

The Marine Corps today numbers some 194,000 men, 
all volunteers, as well as a back-up of more than 33,000 re- 
servists. These special troops have a three division struc- 
ture, with a fourth, reserve, division. The 1st division is 
based on the east coast of the United States. The second 
is attached to the defence of the Atlantic and the Mediter- 
ranean, and is also based on the Atlantic coast. Lastly, the 
3rd division, quartered in Hawaii and Okinawa, makes a 
good guard-dog for the Pacific and Indian Oceans. It is 
quite clear that, in case of necessity, each of the three units 
would be capable of supporting the others in specialised 
missions. This fact was well demonstrated in 1962, at the 
time of the Cuban missile crisis. 

An immediate-action unit which is formed from these 
, three divisions, is permanently assigned to the Rapid De- 
ployment Force (RDF). Supplementary units, on perma- 
nent alert, are deployed in the Mediterranean, with the 
Sixth Fleet, and in the Indian Ocean, with the Seventh Fleet. 
A last group, the 7th MAU, is based on ships stationed 
near the island of Diego-Garcia in the Indian Ocean. 


A major attribute: flexibility 

The ace card in the Marines’ hand during rapid deploy- 
ment is their extreme flexibility. The speed with which 
they can prepare themselves for combat is, in itself, impre- 
ssive. The Marines, who represent barely 3 per cent of the 
United States entire military personnel, nevertheless con- 
stitute 15 per cent of all US land-based combat forces. 


Thanks to a very high maintenance budget and to an in- 
tegrated air-surface capability, the Marines can rapidly 
deploy — on a beach or in the interior — immediately effec- 
tive forces against a medium-sized enemy threat. In order 
to be thoroughly operational, the marines must be de- 
ployed in a well-advised manner. It was obviously a failure 
in American Command to engage these elite troops in un- 
equal or inappropriate confrontations — as proved the case 
in Lebanon. The past has shown time and again that the 
Marines’ role is predominantly to defend the interests of the 
United States when they are deployed in an appropriate 
manner. The Marines can work miracles, even when they 
are in a hurry. That is why, even beyond the Atlantic, they 
are still very useful. When the presence of small elite units 
becomes necessary in certain parts of the world, and they are 
wanted quickly, the Marines are called in. Their function 
seems to be completely adapted for hypothetical invasions in 
Norway, or in the Persian Gulf countries, the atolls of the In- 
dian Ocean, the Philippines, the Caribbean, South America. 


The example of the Second Division 

Each active division is the image of the Second Division, 
which is based at Camp Lejeune, in North Carolina. It is 
responsible for the Atlantic zone, the Caribbean and the 
Mediterranean zone. The Second Division comprises three 
fundamental elements which are to be found in all Marine 
formations: land units, air units, and support units. The 
division itself, which is deployed in air-surface task forces, 


can be adapted to specific missions, thanks to the judicious 
organisation of its potential. By combining the air and 
land elements into a single force, the operational potential 
of the whole can be exploited to the maximum. 

The basic concept here is that of integration, and it is 
drilled into them from the very beginning of the instruc- 
tion period. That is the price the Marines have paid to gain 
their reputation as an elite unit: ‘Effective at the lowest 


-cost’. The basic doctrine at the heart of the second division 


(and, indeed, at the heart of all the Marine divisions) rev- 
eals that each Marine is, first and foremost, a fighter, a 
super-trained infantryman, who has to be able to adapt 
himself to the varied missions with which he is entrusted. 

The armament used by this division is very varied. Even 
so, the stress is on the infantry and its light arms. 


A very varied armoury 
M 16 rifles, M 60 machine guns, grenade launchers — that is 
to say, standard infantry weapons — constitute the essen- 
tials of the Marines’ fire power. These essentials are rein- 
forced by anti-tank weapons mounted on jeeps or tracked 
vehicles, for example, the TOW. At present, the USMC is 
completely mobile, thanks to the provision of LTVP-7’s, 
which are amphibious armoured personnel carriers. This 
particular new model is the only APC in the world capable 
of crossing a wide backwash. Thus it clearly outclasses its 
Soviet counterparts, the BTR-60 and the BMP-1. 

These assault vehicles’ effectiveness is backed up by 


Left above An LTVP-7, the Marines’ amphibious vehicle. 
Left Marines in position in Grenada in October 1983 and (inset) 
marines on exercise using live ammunition. 

Above Officers in charge of operations observing a combined air- 
surface assault. 


helicopters and a large fire support. Thus the units can 
land on a beach and head towards the interior before the 
enemy batteries have time to react. In the case of the sec- 
ond division, the fire support is handled by a tank battal- 
ion of the M60A1 type and by an artillery regiment equip- 
ped with self-propelled 208 mm (SPGs) and 105 mm guns. 


The support group 

The division’s support group consists of a battalion of en- 
gineers and a battalion of officers and servicemen. The 
group gathers together all the combat-support elements 
which allows the actual combatants to bring their mission 
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to a successful conclusion. Thanks to its motorised trans- 
port capability, the support group can convey the assault 
elements for two infantry battalions and the immediate 
support group of engineers. 

For its part, the Second Air Division of the Marines is 
responsible for all the materiel belonging to the unit it 
supports. Thus, if circumstances require, it can deploy an 
attack group made up of 72 Phantom F-4’s and two more 
attack groups comprised of 32 Skyhawk A-4m’s, 36 In- 
truder A-6 E’s and 40 Harrier AV-8A’s. The two helicop- 
ter groups in the division comprise 24 UH-IN command 
and control aircraft and 72 CH-46 type assault helicopters. 
Lastly, 42 CH-52D type heavy-duty helicopters complete 
the air fleet belonging to each division of the USMC. 


Intensive Training 

Like the elite troops belonging to all the armies in the 
world, these, affectionately known as ‘the leather-necks’ 
by the Americans, have to undergo very strenuous train- 
ing programmes. They are high-level combatants who 
possess great moral qualities. By means of the land exer- 
cises, the Marines are trained to face almost every combat 
situation, from the simplest to the most unexpected. The 
Second Division’s time-table is very full. For example, in 
a few months, its personnel carried out manoeuvres in 
California, under a burning sun, and in Latin America, 
and even in the Mediterranean. As well as this specific 
training, there were the routine alert tests and participa- 
tion in various NATO operations. 

Brigadier Hopkins, assistant commander fo the divi- 
sion, sums up the aim of all this work and military prepara- 
tion thus: ‘Once the decision has been made, we can take 
ourselves anywhere necessary faster than anyone else. 
The Marines can be deployed by air and then regroup 
themselves, with their supplies, close to their objectives 
and act independently for more than a month. Nobody 
else can do that’. 


A controversial role 
Brigadier Hopkins’ thesis has not always been the same 
one as held by the members of the American Congress. 
The Marine Corps was severely criticised and its role was 
put into question at the end of the Vietnam War. Today, 
there is no argument about the value of their existence. 
The Reagan administration has given back credibility to 
any action taken by ‘the leather-necks’, and to their par- 
ticipation in any future conflict. 

The major attributes of the USMC are on the one hand, 
a high degree of preparation, and on the other, a total av- 
ailability in the anticipated combat zones. It must be said 


ORGANIZATION OF THE SECOND 
ADMINISTRATIVE SECTION DIVISION OF MARINES 


Combat Marine ready to attack. His face is darkened to 
blend with the camouflage combat clothes. 


that this elite corps has been a real example for the Soviets 
to copy. The Soviet Union has, in fact, adapted numerous 
elements of the American elite troops to its own rapid 
deployment forces. 

However, whilst Moscow gave its units very powerful 
materials to work with, the American Marines have seen 
the quality of their equipment go into a slow decline since 
the end of the 1950s. Only recently, a few technical im- 
provements have restored the Marines to their old posi- 
tion as leaders of all the crack troops in the world. The re- 
cent introduction of the light-attack vehicle (LAV) has 
meant that the USMC has regained its mobility. This new 
vehicle, which can handle fire-support missions, reconnais- 
sance command or anti-tank fighting could, in the future, 
have a deciding impact in the final theatres of operation. 
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